1. IMosicHuTeALHAA 3aNMMHUCKA

[Iporpamma yuebGHOro npeamera «l'eomerpus» st 7 - 9 KJIaccoB cOCTaBji€Ha Ha
ocHoBe DyHIaMEHTaJIBHOIO sJpa OCHOBHOIO 00IEero oOpa3oBaHUs; TPeOOBaHUU K
pe3yabpTaTaM OCBOEHHUs 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHusl,
npencraBiieHHbIX B DenepaqbHOM TOCYyIapCTBEHHOM 00pa30BaTEbHOM CTaHAAapTe
OCHOBHOTO  001iero o0Opa3oBaHMs, YTBEPKIEHHOTO IMpuKa3oM MuHHCTEpPCTBA
oOpazoBanusi U Hayku P®; IlpumepHOil OCHOBHOW 00pa30BaTEIBLHON MPOTrPaAMMBI
OCHOBHOTO 00111ero 0o0pa3oBaHus; MporpaMmel, paspadotannoit A.I'. Mepansakom, B.b.
[Tononckum, M.C. Skupom, no xypcy «l'eomerpust 7-9 knacce».

[IpakTrueckast 3Ha4MMOCTB IIKOJIBHOTO Kypca reoMeTpuu 7-9 KIacCoB COCTOUT B TOM, YTO
MpeIMEeTOM €€ H3yuYeHHUsl SIBIIAIOTCS MPOCTPAHCTBEHHbIE (OPMbI U KOJUYECTBEHHbBIC
OTHONICHMs pealibHOro mupa. B coBpeMeHHOM 00IiecTBe MaTeMaTHdeckasi MOATrOTOBKA
HeoOXo/MMa KaXKJIOMy YeNOBEKy, T.K. MaTeMaTHKa MPUCYTCTBYET BO BceX cdepax

YeJIOBEYECKON NEATEILHOCTH.

reOMeTpHH ABJIACTCA OJHHUM H3 OIIOPHBIX MIKOJIBHBIX IIPCAMCTOB. FGOMeTpI/I‘IeCKI/Ie
3HAHUA U YMCHUA HCO6XOI[I/IMI>I A U3YUCHHA JPYIUX HIKOJBHBIX AUCHUIIINH (q)I/I3I/IKa,

reorpadus, xuMus, HHGOPMATHKA U IP.)

OnHol U3 OCHOBHBIX 11€JIel U3yUeHHE Te€OMETPUH SIBISICTCS Pa3BUTHE MBIIILJICHUS, IPEXIe
Bcero (opmupoBaHue abCTPaKTHOTO MbIIUICHUS. B mpolecce u3ydeHHs T€OMETpUU
(bOpMHUPYIOTCS IOTUYECKOE U aITOPUTMHUUYECKOE, a TAK)KE TAKUE KaueCTBA MBIIIJICHHS, KaK
CWiIa ¥ THOKOCTb, KOHCTPYKTUBHOCTh U KPUTUYHOCTb. J[JIs1 ajanTaiuu B COBPEMEHHOM
uH(OpPMAIIMOHHOM  00IIecTBe  BaxHBIM  (akTopoM  sBIsieTcss  (popMHUpoBaHUE
MaTEMaTUYECKOTO CTWJISI MBIIUICHHS, BKIIOYAIOMIETO B ce0s MHAYKIMIO U JACTYKIHIO,
0000111eHre U KOHKPETU3AlUIO0, aHAIIU3 M CHHTE3, KIACCU(PUKAIUI0O U CHCTEMATHU3AIIHIO,

abcTparupoBaHre U aHAJIOTHIO.

O6yquI/Ie reoMCTpUuHU I[aéT BO3MOXHOCTb IIKOJIbHUKAM HAY4YUTLHCA IINIAHUPOBATH CBOIO
ACATCIbHOCTb, KPUTHYCCKH OICHHBATDH eé, IIPUHHUMATb CaMOCTOATCIIbHBIC PCIICHUA,

OTCTaBaTh CBOM B3IJIAblI U Y6C>KI[CHI/I$I.

B nponecce M3ydCHUA T'COMCTPHUHN HIKOJIbBHUKH YYaTCA U3JIaraTb CBOW MBICIIM SCHO H

HCUYCPIIBIBAIOIIIC, an/I06peTa}0T HABBIKM YETKOI'O BBIIIOJIHECHUS MATEMAaTHYCCKUX 3an1/1cep”1,



IIpHU 3TOM HCIIOJIB30BAHUC MATCMATHUYCCKOI'O A3bIKa IMO3BOJIACT PA3BUBATH Yy YUAIIUXCA

I'PAMOTHYIO YCTHYIO U IMCbMEHHYIO pEYb.

3HAaKOMCTBO C HCTOPHUEW Ppa3BUTUS FEOMETPUM KaK HAyKd (QOpMUpPYET Yy Yydalluxcs

IIPEICTABJICHUE O TEOMETPUH KaK 4aCTH OOIEYETI0BEUECKON KyJIBTYPBI.

3HaYNTENbHOE BHUMAHUE B U3JI0)KEHUH TEOPETUUYECKOI0 MaTepuaa Kypca yIensercs ero
MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX OHSTUM, UeH, MeTo10B. OOy4YeHHE MOCTPOEHO
Ha 0asze TEOpUM pa3BUBAIOIIETO OOYUEHHUS, UTO JOCTUTAETCSI OCOOCHHOCTAMHU U3T0KEHUS
TEOPETUYECKOr0 Marepuana M YOPaKHEHUSMHM Ha CpaBHEHUE, aHallu3, BbIJCICHUE
TJIABHOTO, YCTaHOBJICHWE CBsI3eH, KiaccU(PUKaAIlUIO, J0Ka3aTelbCTBO, 0000IIEeHHE U
cuctemaTtuzanuio. Ocobo aKIEHTHUPYIOTCS COJIEPKaTEIbHOE PACKPHITHE MATEMATUYECKUX
MOHATHUH, TOIKOBAHUE CYUTHOCTH MaTeMaTHYECKUX METOO0B M 00JIaCTU MX MPUMEHEHUs,
JIEMOHCTpAIUsl BO3MOXKHOCTEW NPUMEHEHUs TEOPETHUECKUX 3HAHUM [UIsl peleHus
pa3HoOOpa3HbIX 3ajau MPHUKIAJHOrO Xapakrepa. Oco3HaHue OOUIETo, CYIIECTBEHHOIO
SBJISIETCS] OCHOBHOM 0a301 JUIsl pellieHus YIPaXHEHUH. DTUM pacKpbIBAaeTCs CyTh METO/1a,
npeiaraeTcs airopuTM WM OBPUCTHYECKas CXE€Ma pPEIICHHA  yIPaXHEHUH

onpenenéHHoro THIIA.

Oo01masi xapakTepuCTHKA Kypca reoMeTpuu B 7-9 Kiaccax

Copepxanue Kypca reomeTpud B 7-9 KiaccaX MNpENCTaBICHO B BUJAE CIETYIOIIMX
coJlep KaTeIbHbIX pas3/enos: «I"'eomeTpuyeckue (purypon, «H3mepenue

reOMCTPUICCKHUX BCJIUINH), «KOOpI{l/IHaTbI», «BeKTopbl».

Conepxanue paznena «I'eomerpuueckne GpUrypbl» CiyXuT 0a30il A JalbHEUIIETO
M3YyYeHHs yJalmuMucs reomerpun. M3yueHnne Marepuaia cnocoOCTByeT (OpMHUPOBAHUIO
y ydYaluxcsi 3HAaHUW O TeoMeTpHYeckol (urype Kak BaKHEWIEH MaTeMaTH4eCKOn
MOJIENI JJIsl OIMCAHUs peaIbHOrO MHupa. [aBHas uenp JaHHOTO pasjena - pa3BUTh y
y4daluxcsi BOOOpaxeHNe W JIOTUIECKOE MBIIIICHUE MYTEM CUCTEMATHUYECKOTO U3YUCHHS
CBOMCTB reoMeTpudecKkux (Uryp U TMPUMEHEHHUs 3THX CBOMCTB MpPH PEIICHUHU 3ajaad
BBIYUCIIUTEIBHOTO M KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas poOJib MPU 3TOM
OTBOJAMUTCS PA3BUTUIO TeOMETpUYecKod  uHTyuiuu. CoueTaHue HArjasiJHOCTH C
(hopMaTbHO-TOTUYECKUM TOJIXOJIOM SIBJISIETCS. HEOTHEMIJIEMON YaCcThI0 T€OMETPUUYCCKUX

3HAHUH.



Conepxanue pasgena «H3MepeHMe reoMeTPpUYeCKHX BeJMYMH» pPACIIUPSIET U
yrayOJsieT npeacTaBiIeHUue yJyaluxcss 00 U3MEpPEeHUIX UIMH, YIJIOB U IuIomanei ¢uryp,
CIOCOOCTBYET (POPMUPOBAHHIO MTPAKTUYECKUX HABBIKOB, HEOOXOUMBIX KakK IPU PEILICHUN

reoOMETPUUICCKUX 3aaa4, TaK U B HOBCGI[HCBHOﬁ JKHU3HU.

Copnepxanue pazgenoB «Koopaunatbl», «BekTopbl» pacmmpser U yriyosser
IIPEACTABICHNAS YYalllUXCi O METOAE KOOPAMHAT, DPa3BUBACT YMEHHE IIPUMEHSATH
anredpanyecKuil anmnapar npH pelieHnr TeOMeTPUYECKUX 3a/1a4, a TAK)Ke 3a7a4 CMEXKHBIX

JTUCIIUILINH.

Paznmen «[eomeTpusi B HMCTOPHMYECKOM Pa3BUTHHM», COJEp)KaHHE KOTOPOTO
(dparMeHTapHO BHEJPEHO B HW3JIOKEHHE HOBOTO MaTepuana CBeAeHHs o0 aBTopax
M3y4aeMbIX (aKTOB M TEOPEM, HCTOPUH MX OTKPBITHS, PEAHA3HAYCH JIJIsl POpMUPOBAHUS
MIPECTABICHUH O TE€OMETPHH KaK YaCTH YeJIOBEUECKOW KYJIbTYPBI, ISl OOIIETO pa3BUTHUS

IIKOJIBHUKOB, JJIs1 CO3AaHUA Ky.]'[bTypHO-HCTOpH‘I@CKOI‘/JI CpeanI 06y‘1€HI/If{.

.JII/I‘IHOCTHI)IC, METAINPEIMETHBIC H MPEAMETHDBIC PE3YJ/IbTATHI OCBOCHUSA COACPKAHUSA

Kypca reoMeTpun

N3ydenue reoMmeTpuu Mo JaHHOW MPOrpaMMe CIIOCOOCTBYET (POPMUPOBAHUIO Y YUAIIHXCS
JUYHOCTHBIX,  METAaNpeIMETHBIX M  MPEAMETHBIX  PEe3yJNbTaToB  OOyYeHHS,
COOTBETCTBYIOUIUX TpeOOBaHUSAM (pelepalibHOTO TOCYJapCTBEHHOTO 00pa30oBaTEIbHOIO
CTaH/JapTa OCHOBHOTO OOIIEro oOpa3oBaHusl.

JInyHOCTHBIE Pe3yJIbTATHI:

1) BocmUTaHWE POCCUHCKOW IPaXKTaHCKON MISHTHYHOCTHU: TTATPUOTU3MA, YBAKCHHS K
OTtedecTBY, OCO3HAHUSI BKJIa/Jla OTEYECTBEHHBIX YYEHBIX B pa3BUTHE MHUPOBOMN
HaYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh O0YYaroIIUXCsl
K CaMOpa3BUTHIO M CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBALIMU K OOYUYCHHIO H
MO3HAHUIO;

3) 0CO3HaHHBIA BBIOOP W TOCTPOCHHE JATbHCHINCH WHAMBUIYAJILHOW TPACKTOPUH
oOpa3oBaHusi Ha 0a3e OPUEHTHUPOBKU B MHUpe Ipodeccuii U npodeccuoOHaTbHBIX

MPEANOYTEHUM C Y4ETOM YCTOMYMBBIX ITO3HABATEIbHBIX MHTEPECOB, a TAKXKE Ha



4)

5)

OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOIO OTHOIIEHUS K TPYAY, Pa3BUTHE OINbITA
y4acTHUs B COUMAILHO 3HAYNMOM TPYJIE;

YMEHUE KOHTPOJIMPOBATh MIPOLECC W pe3yJbTaT Y4eOHOH M MaTeMaTH4eCKOU
NEeATEIbHOCTH;

KPUTHUYHOCTbH MBILJICHUS, HTHUIIMATUBA, HAXOAYNBOCTh, AKTUBHOCTH IIPU PEIICHUHU

reOMETPUUCCKUX 3a1a4.

MeTal’lpeZlMeTHble pe3yJbTaThbI:

1)

2)

3)

4)

5)

6)

7)

8)

9)

YMEHHE CaMOCTOATEIbHO ONpEAENsITh LW CBOEro OOy4YeHMs, CTaBUTh U
dbopmynupoBaTh sl ce0s HOBBIE 3a7jaHus B yu€0e, pa3BUBAaTh MOTHBBI U HHTEPECHI
CBOEH MMO3HABATEIBbHOM JEATEIbHOCTH;

YMEHHME COOTHOCUTH CBOM JCHUCTBUA C IUIAHUPYEMBIMU  pe3yJIbTaTaMH,
OCYILECTBIIATE KOHTPOJIb CBOEH JIEATEIBHOCTH B IIPOLECCE TOCTHKECHUS
pe3ynbTara, onpeesaTh COCOObl IeUCTBUN B paMKaxX MPeI0KEHHBIX YCIOBUN U
TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEUCTBUSA B COOTBETCTBUU C M3MEHSIOLIEHCS
CUTYyalUEH;

YMEHHUE ONpEeATh MOHITHSA, CO3/4aBaTh 0OOOIIEHHs, YCTaHABJINBATh aHAJIOIUH,
KJ1accu(UUUpoOBaTh, CaMOCTOSTEIBHO BBIOMpPAThb OCHOBAHMS M KPUTEPUH JUIS
KJ1accupuKaImm;

YCTaHaABIIMBAThb IPUYUHHO-CIICIACTBEHHBIC CBS3U, IPOBOIUTH [OKa3aTCIbHOE
paccykleHue,  yMo3akiaroueHue  (MHAYKTUBHOE,  JEAYKTUBHOE M IO
aHaJIOTUH) JeJIaTh BBIBOBI;

YMEHHE WUTIOCTPUPOBATh W3YUYEHHBIE TMOHATHUS U CBOMCTBa (DUTYp, OIpPOBEPraTh
HEBEPHBIE YTBEPIKICHMUS;

KOMIIETEHTHOCTb B obactu UCIIOJIb30BAHMS UH(}OpPMAIIOHHO-
KOMMYHUKAI[UOHHBIX TEXHOJIOIUH;

NepBOHAYaIbHBIE MPEACTaBICHUS 00 HIEIX M O MeToAax IeOMeTpuu Kak 00
YHUBEPCAJIBHOM SI3BIKE HAYKU U TEXHUKH, O CPEICTBAX MOJAEIUPOBAHUS SBJICHUMN U
IIPOLIECCOB;

YMEHHE BHUJIETh F€OMETPUYECKYIO 337ady B KOHTEKCTE MPOOJIEMHON CUTyalu B
OPYTUX JUCLUILINHAX, B OKPYXKAIOLIEH KU3HU;

YMEHHE HaXOJWTh B PA3IMYHBIX MUCTOYHHUKAX WH(GOPMAIMH, HEOOXOIUMYIO IS

pelIeHus] MaTeMaTH4eCKuX NpoOjeM, W MPEeACTaBIATh €€ B MOHIATHON (opme,



MPUHUMATh PEIIEHUE B YCIOBUSAX HEMOJHOW WM W30BITOYHOM, TOYHOM WU
BEpOSITHOM MH(pOpMaLINH;

10)ymMeHHe TOHUMATh W HCIOJH30BAaTh MAaTEMAaTHYECKHE CPEJCTBA HATIISAHOCTH
(uepTexxku, TaAONMLBI, CXEMbl W JAp.)AJ WUIOCTpallMKM, WHTEPIpPETaluy,
apryMeHTalny;

11)yMeHue BBIIBHTATh TUIIOTE3bI P PEIICHUH 33Ja4l U MOHUMATh HEOOXOIMMOCTh
UX MPOBEPKU;

12) moHMMaHKEe CYIIHOCTH aJIrOPUTMUYECKUX TPEANUCAHUN U YMCHHUE JICHCTBOBATH B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3y/ibTaThl:

1) oco3HaHHe 3HAYEHUS] TCOMETPHUH TSI TOBCEIHEBHOM KU3HU YCIIOBCKA,

2) TpencTaBJiCHHE O TEOMETPUH Kak cepe MareMaTHYecKOH esITeIbHOCTH, 00
sTanax e€ pa3BUTHA, O €€ 3HAYUMOCTH JIJISl pa3BUTHUS IUBUIN3ALUY;

3) pasBuTHe yMeHUH paboTaTh ¢ Y4YCOHHMKOM MAaTeMaTH4YeCKUM  TEKCTOM
(aHanM3UpOBaTh, M3BJIEKATh HEOOXOAUMYIO HMH(POpPMAILMIO), TOYHO U I'PaMOTHO
BBIp2KaTh CBOM MBICIM C IPUMEHEHMEM MaTEMaTHUYECKOW TEXHOJOTHH H
CUMBOJIMKH, IPOBOJUTH KJIACCU(PUKALIUH, TOTMUECKUE 00OCHOBaHMS;

4) BraneHue 6a30BbIM NOHITUIHHBIM AIIapaTOM 0 OCHOBHBIM pa3/ieiiaM COIePIKaHus;

5) cucremarnveckue 3HaHUS O PUTYpax U UX CBOMCTBAX;

6) mpakTHYeCKH 3HAYMMBIC TEOMETPUYCCKUE YMEHHSI M HABBIKH, YMEHUE TPUMEHSIThH
UX K PELIEHUIO TEOMETPUUECKUX U HEr€OMETPUUECKHX 3a]a4, 3 UMEHHO:

e u300pakaTh GUTYpPHI HA IUIOCKOCTH;

® HCIIOJIB30BaTh I'€OMETPUYECKHUM S3BIK JUIsl ONMMCAHMS IPEIMETOB OKPYIKAIOLIErO
MUDA;

® U3MEpPAThH JUIMHBI OTPE3KOB, BEIMUUHBI YTIIOB, BBIYUCIATH IIIOMAAN HUTYD;

® pacro3HaBaTh U U300paxkaTh paBHBIC, CAMMETPUYHBIC U TTOI00HBIC (DUTYPHI,

® BBINOJHATH HOCTPOEHUS FTEOMETPUUYECKUX (GUTYP C TOMOUIBIO IUPKYJIS U TNHEHUKH;

® YNUTaTh U UCIIOJB30BaTh MH(POPMALIMIO, IPEJCTABICHHYIO HA YepTEkKax, CXeMax;

® [IPOBOJUTH NIPAKTUYECKUE PACUETHI.

MecTto Kypca reomeTpuu B y4eOHOM IJIaHe

VY4eOHbIN TUIaH Ha M3Y4YEHHE T'e€OMETpUHU B 7-9 Kiaccax OCHOBHOM IIKOJBI OTBOAWUT 2

y4eOHBIX Yaca B HEJIETI0 B TEYCHHE KaXKIOTO Tofa o0yueHus, Bcero 210 yacon






2. Copaep:xaHue Kypca reoMeTpuu

7 KJIacce

IIpocreiimue reoMerpuyeckre (purypsl 1 UxX cBOMCTBA

Toukn u npsimble. OTpe3ok U ero anuHa Jlyd. Yroa. M3mepenue yrinoB. CMexXHbBIE U
BEpTHUKaJIbHbIE YIUIbL. [leprieHauKyIIApHbIE TpsIMbIE. AKCHOMBI.

Tpeyroasuuku

PaBnble TpeyronbHuku. BeicoTa, Meanana, Ouccekrpuca TpeyrojibHuka. [lepBolil u BTopoit
MPU3HAKU PABEHCTBA TPEYroJIbHUKOB PaBHOOENpEHHBIN TpeyrojbHUK U €ro CBOMCTBA.
[Ipu3Haku paBHOOEPEHHOIO TPEYTOIbHUKA. TpeTHii Mpu3HaK paBEHCTBA TPEYTOJbHUKOB.
Teopemsl.

Hapaniaenbnsie npsimbie. CymMMa yriioB TpeyroJibHUKA

[Tapamnenbusle npsimble. [Ipu3Haky napamienbHbIX OpsMbIX. CBONCTBA MapalijiebHBIX
npsMbix. Cymma yriioB TpeyrojpHukKa. I[IpsMoyronbHelii TpeyroapHHUK. (CBOICTBa
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxkpykHOCTH M KpPYT. I'eoMeTpryecKne NOCTPOCHUS

I'eomerpuueckoe Mecto Todek. OKpyKHOCTb U Kpyr. HekoTopble CBOMCTBA OKPYKHOCTH.
KacarenpHas k okpyxHocTu. OnucaHHass M BIIMCAaHHAs OKPYXXHOCTH TPEYTOJIbHUKA.
3ajaun Ha IOCTpOEeHHUE. METOI TeOMETPUUYECKHUX MECT TOUYEK B 3a/1a4ax Ha IOCTPOCHHUE.

8 kiace
YeTbIpexyroJbHUKH

UYeThIpexyroJibHUKU U ero 3neMeHThl. [lapamnenorpamm. CBoiicTBa mapasiesorpamma.
[Tpusnaku mapamnenorpamma. llpsamoyronpauk. Pom6. Ksampar. Cpennsisi nunHus
TpeyronbHuka. Tpanerus. LlenTpansHbie 1 BucanHble yribl. OnrcaHHast U BIIMCAHHAS

OKPYKHOCTHU YETHIPEXYTOIbHUKA.
Ioxo6ue TpeyroJiLHUKOB

Teopema ®aneca. Teopema 0 IPOMOPIIMOHAIBHBIX OTpe3Kax. [10100HbIE TPEYTOJbHUKH.
[lepBbIit TpU3HAK MOAOOUS TPEYroJbHUKOB. BTOpol W TpeTuil mpu3HaKu MOA00HS

TPEYTOJIbHUKOB.

Pemenne npsiMoyroJibHbIX TPeyrojibHHKOB



Metpuyeckue COOTHOILICHHS B MPSIMOYroJibHOM TpeyronbHuke. Teopema Iludaropa.
Tpuronomerpudeckue GyHKIIMU OCTPOTO yrila IpsIMOYTOJIBHOTO TpeyTroibHuKa. Penenue

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
MHuoroyroasHuku. Ilnomaas MHOroyroibHMKa

MHOFOYFOJIBHI/IKI/I. ITonsiTue miomagn MHOI'OYTr'OJIbHUKA. HJ'IOIJ_IB_I[B MMpsAMOYTOJIbHUKA.

[Tmomane napamwienorpamma. [lnomans Tpeyronsuuka. [lmomanes Tpanenun.
9 kiacce

IToBTOpeHue kypca 7-8 kiacca

TpeyronbHUK, BHABI TPEYTOJIHHUKOB, MPU3HAKH PABEHCTBA M MOJ00MS TPEYTOJIbHUKOB.
UeThIpexyroibHUKU. Buabl 4YeThIpeXyrojbHUKAa, CBOWUCTBA W Npu3Haku. Dopmyibl
monanei. OKpy>XKHOCTh U KacarenbHad. [[pu3Haku u cBoMCTBA.

Pemenne TpeyroibHUKOB

Tpuronomerpuueckue  (yHKUUU YIJIOB, TEOpEMa KOCHHYCOB W TEOpEeMa CHHYCOB.
Pemenue tpeyronbHuKoB. @OpMyIIbl HAXOXKACHUS IIJIOIIAIM.

IIpaBujbHBIE MHOTOYIOJIbHUKHU

[IpaBunbpHBIE MHOTOYTOJIBHUKHM M UX CBOWMCTBA, JJIMHA OKPYKHOCTU. [lnomans kpyra.
JlexapToBbl KOOPAMHATHI

Paccrosnune wmexay nByMs ToOuKaMu C 3aJaHHBIMM KoopauHatamu. KoopauHatsl
CepellMHbl OTpe3Ka. YpaBHEHUE (QUTYPHL. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE MPSIMOM.
VYool ko3 duiiueHT npsmoit. MeTo 1 KOopIUHAT.

BexTopsl

[lonsstue Bekropa. Koopaunatel BekTopa. CnokeHHME U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHE BekTopa Ha uucio. lIpumeHenue BekTOopoB. CkajsipHOE MPOU3BEICHUE
BEKTOPOB.

I'eomeTpuyeckue npeodpa3oBaHus

IBuxenue(nepemenienne) purypsl. OceBast cummerpusi. [ToBopot. ['omoteTus. [logobue

¢uryp. [Ipumenenune npeodpazoBanust GUTyp NpU peIICHUH 3a/1a4.



3. HpnMepﬂoe TEMATHYECCKOE NJIAHUPOBaHHE. FGOMeTpl/Iﬂ.

7 knacc (2 yaca B Heneso, Bcero 70 yacon)

=)
= % S :
2 & Coaepxanue yueOHOT o § g XapakTepucTHKA OCHOBHBIX BUI0B AesiTe1bHOCTH
é g MarTepuaJa = a YUYE€HHUKA (HA YPOBHE Y4eOHBIX /IeiicTBHI)
= <
I'nasa 1. Tlpocreiiine
reomerpuuyeckue GUrypnl 1 ux 15
CBOliCcTBa
1 Touku 1 npsimbie 2 | Ilpusooums IpUMEpPHI TEOMETPUICCKHUX QUTYD.
5 OTpesok u ero JmEa Onucvieams TOUKY, NPSIMYI0, OTPE30K, Iy, YTOJI.
Dopmynuposams.:
3 Jlyq. Yron. Usmepenue onpeoenenus.; PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3KA,
yTjoB PACCTOSTHUA MCXKAY ABYMsI TOUKAMH, JOIIOJIHUTCIIbHBIX
4 CMeSKHBIE 1 3 | dydeii, pa3BEPHYTOrO yIiIa, PABHBIX YIJIOB, OMCCEKTPHCHI
BePTHKANBHBIE YTJTbI yTJ1a, CME@XKHBIX U BEPTUKAIBHBIX YTJIOB, TEPECEKAIOIINXCS
MPSIMBIX, TIEPIICHIUKYIISIPHBIX TIPSIMBIX, TIEPIICHIUKYJISIPA,
5 HepnenaukyaspHeie 1 | makronHoiA, paccTosIHUS OT TOYKH JI0 MPSMOM;
HPpSAMBIC ceolicmaa: PacriooKeHUs TOYEK Ha MPSIMOM, U3MEPEHUS
6 AKCHOMEI 1 | OTPE3KOB M yIJIOB, CMEKXHBIX H BEPTUKAJIBHEIX YTJIOB,
NEPIEHIUKYISAPHBIX IPSIMBIX; OCHOBHOE CBOMCTBO MPSMOIA.
TlosTopenue u L | Knaccuguyuposams yrom.
CHCTCMATH3AIINA Jloka3zvléamy: TEOPEMBI O EPECEKAIOMIMXCs IPIMBIX, O
y1ebHoro mMatepuarna CBOMCTBAX CMEXHBIX ¥ BEPTHKAIBHEIX YIIIOB, O
KonTponpHas pabora Ne 1 1 | €IMHCTBEHHOCTH MPSIMOM, NMEPIICHAUKYISPHON JaHHOK
o Teme «IIpocTeiimue (cirydaii, Kor/1a To4Ka JIGKUT Ha JAaHHOU MPSIMOH ).
Te€OMETPUUECKUE (bI/IprI)I Haxooumw AJIWHY OTpE3Ka, I'rpaAyCHYIO MEPY yrIiia,
" UX CBONCTBA» HCIIOJIb3Ys CBOUCTBA UX U3MCPCHUM.
Hz06padxcams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpuueckue (GUrypsl: OTPe3OK, JTyd, IO, CMEKHbIE U
BEPTHUKAIbHbIE YTIIbL, IEPICHANKYIISIPHBIE MPSMBIE, OTPE3KH
U JIyYH.
Tloschams, 9TO TaKOE aKCUOMa, OTIpe/IeNICHUE.
Pewamyv 3anaun Ha BEIUMCIICHHUE U JI0KA3aTE€IBCTBO, IPOBOIS
HEOOXOMMbIE JOKa3aTeNbHbIE PACCYKACHUS
I'naga 2 TpeyrojibHUKH 18
7 PaBHBIE TpEYTOIBHUKH. 2 | Onucvieams cMbBICT IOHATHS «paBHBIE GUTYPBD. [IpBOIUTH
BricoTa, MmeauaHna, MpUMEPHI paBHBIX QUTYD.
OuccekTpuca U3006pasxcams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHUE,
TpPEYroJbHUKA paBHOOEAPEHHBIE, TPSIMOYTOIBHBIE, OCTPOYTOJILHBIE,
8 TlepBrtii 1 BTOpOF 5 | TYMOYTONbHbIE TPEYTONBHUKH U HX SEMEHTB.

IIPpHU3HAKN PaBCHCTBA
TPCYTrOJIbHUKOB

Knaccughuyuposams TpeyroabHUKY 110 CTOPOHAM M yIJIaM.
Dopmynuposamu:
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9 PaBHOOe1peHHBII 4 | onpedenenusi: OCTPOYTOJIBHOIO, TYIOYTOJIBHOIO,
TPEYTrOJbHUK U €T0 IPSMOYTOJIBHOTO, PABHOOCPEHHOTO, PABHOCTOPOHHETO,
CBOICTBa Pa3HOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeMaHbl TPEYTOJIbHUKA; PaBHBIX TPEYTOJIbHUKOB;
10 [Ipu3naku 2 A pey P pey ’
CEpEeIMHHOrO NMEePHEeHINKYIIsIpa OTpe3Ka; epumeTpa
paBHOOEIPEHHOTO pel PHCHMKYJIApa OTp > [ICpUMETP
TPEYroJbHUKA;
TpeyrojbHUKa .
ceoticmea: pPaBHOOEIPEHHOT'O TPEYTrOJIbHUKA, CEPEINHHOTO
11 | Tperuit npusHak 2 | mepneHauKyJIApa OTpe3Ka, OCHOBHOIO CBOMCTBA PABEHCTBA
PaBCHCTBA TPCYTrOJIbHUKOB TPEYTrOJILHUKOB;
12 Teopemst 1 | mpusHaxu: paBEeHCTBA TPEYTOJIBHUKOB, PABHOOEPEHHOTO
TPEeyroJbHUKA.
HosTopenue u 1 /loka3vieams TEOPEMBI: O €IMHCTBEHHOCTH MPSIMOIA,
CUCTEMAaTH3aINA NEePIEeHIUKYJIIPHON TaHHOM (ciTydail, KorJa TOUKa JIEKHUT
y4eOHOro Marepuana BHE JJaHHOM MPSMOH); TP NMPU3HAKa PaBEHCTBA
KouTponbsHas paGota Ne2 | 1 | TPEYTOIBHHUKOB; MPH3HAKH paBHOOEAPEHHOTO TPEYTOJIbHUKA;
110 Teme «TpeyroNbHAKIY TEOpPEMBI O CBOMCTBAX CEPEAMHHOIO MEePIEHANKYJISApa,
PaBHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvsacuams, 4TO TaKOe TEOPEMa, OMUCHIBATH CTPYKTYPY
TeopeMbl. OOBICHATD, KAKYIO TEOPEMY Ha3bIBAIOT OOpAaTHOU
JAHHOM, B 4€M 3aKJIF04aeTCsl METO/] I0Ka3aTeIbCTBA OT
npoTUBHOTrO. [IpMBOAUTE IPUMEPHI HCIIOIB30BAHUS 3TOTO
METOA.
Pemiate 3a1aun Ha BBIYMCIICHUE U J1I0KA3aTEIbCTBO
I'naea 3. IlapasienbHble
npsimpie. Cymma yrjioB 16
TPeyroJibHUKa
13 [TapannenbHble npsiMble 1 | Pacnosnasame Ha yepTexkax napajielibHble IpsSMbIE.
N300paxkaTh ¢ OMOILBIO JINHEHKHU U yroJIbHUKA
14 [Ipusnaku 2 p m r
napaelibHble IpsSMBbIE.
napaieIbHOCTH IPSMBIX
Onucvléams yriel, 00pa30BaHHbIE IIPH [IEPECEUEHUH JIBYX
15 CBoiicTBa mapayljieIbHbIX 3 | npambIx CeKyLIeii.
IPsAMBIX Dopmynuposamy.:
16 CymMa yIi0B 4 | onpedenenusi: NAPAIICIBHBIX IPSIMBIX, PACCTOSHHS MEXLY
TPeYrONbHUKA NapauIeIbHBIMU MIPSIMBIMH, BHEIIHETO YIJIa TPEYTOJbHUKA,
TUIIOTEHY3bl U KaTeTa;
17 HpamoyromnbHEIi 2 | ceoticmea: napajelbHbIX MPSMBIX; YTII0B, 00pa30BaHHBIX
TPEYTOJbHUK IIPU NIEPECEUCHUH MTapaJUIEIbHBIX MIPSAMBIX CEKYILEN; CYMMBI
18 CpoiicTBa 2 | YJIOB TPEYTOJIbHUKA; BHELIHETO YIJIa TPEYTrOJIbHUKA;
IPAIMOYTOJIBHOTO COOTHOILIEHUI MEXKy CTOPOHAMH U YIJIAMH TPEYTrOJIbHUKA;
TpeyroNbHUKA IPSIMOYTOJIBHOTI'O TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
napajieNbHbIX MPSMBIX;
KonrponbHast padora Ne3 | 1

o teMme «llapamiensHble
npsmele. Cymma yrios
TPEYTOJIbHUKA

npusHaku. NMNapajuICIIbHOCTU IIPAMBIX, paBCHCTBA
MMPAMOYTOJIBHBIX TPCYT'OJIbBHUKOB.

,ZZOKCBbldeb.' TCOPCMBI O CBOMCTBax napaJlsICJIbHBIX IIPAMBIX,
0 CyMMC YTJIOB TPCYI'OJIbHHUKA, O BHCIIHCM YTJIC
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TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O
CPaBHEHUH CTOPOH U YTJIOB TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBAX MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKH
IapaJIeIbHBIX MPSMBIX, PABEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

Pewams 3a1aun Ha BBIUNCIEHUE U 10KA3ATEIBCTBO

I'naga 4. OKpYyXHOCTb U KPYT.

I'eomeTpuyeckue mocTpoeHust 16

19 I'eomeTpuueckoe mecTo 2 | Ilosacusamp, 9TO TaKoe 3aja4a Ha IIOCTPOCHUE;

To4eK. OKpy>KHOCTb U reomerpuueckoe mecto Touek (I'MT). [IpuBoauTs npumepsl
Kpyr I'MT.

20 Hexotopsie caoficTsa 3 H300pasicamv Ha pUCYHKAX OKPYKHOCTH B €€ DJIEMEHTHI;
OKPYAHOCTEL KacaTeIbHYIO K OKPYXKHOCTH; OKPY>KHOCTh, BITUCAHHYIO B
Kacarensaas K TPEYTOIBHUK, U OKPY>KHOCTh, OTIMCAHHYIO OKOJIO HETO.
OKDYKHOCTH OHI/ICI)IUBaTB B3aMMHOE PACTIOJI0KEHUE OKPYKHOCTH U

PSIMOH.

21 OrnucanHas U BIIMCAaHHAA 3 | @opmynuposams:

OKpPY>KXHOCTH onpeodenieHus; OKPYKHOCTH, KPyTra, UX SJIEMEHTOB;
TPEYroJIbHUKA KacaTeJIbHOM K OKPY>KHOCTH; OKPY>KHOCTH, OITUCAHHOW OKOJIO

29 3a7aum Ha MOCTPOCHHE 3 | TPeYrombHUKa, M OKpYKHOCTH, BIIMCAHHOH B TPEYTOJIbHUK;

ceolicmea: CEpeIMHHOr0 nepneHInKysipa kak [’ MT;
23 Merton reomeTpruecKkux 3 ouccekTpucsl yrina kak ' MT; kacarenbsHON K OKPY>KHOCTH;
MECT TOYCK B 3a/1a41aX Ha JUaMeTpa M XOp/Ibl; TOUYKH TIEPECeUeHUs CepeaMHHBIX
IOCTPOCHHUC MEPICHINKYJISIPOB CTOPOH TPEYrOJIbHUKA; TOYKU
TloBTOpEHHUE 1 1 | mepeceyeHns 6I/ICC6KTE)I/IC YTJIOB TPEYrOJbHUKA;
CHCTEeMATH3aIHs NPU3HAKY KacaTebHOM.
y4eGHOrO MaTepHaa Jokasbieams: TEOPEMBI O CEPETUHHOM IMEPIEHIUKYIIIpE U
ouccekrpuce yrina kak [ MT;

Konrponbhas pabora Ned | 1| o piiicrpax kacarensHoit; 06 OKPY>KHOCTH, BIIMCAHHOI

1o TeMe «OKpyKHOCTD U B TPEYTOJILHUK, OIMCAHHON OKOJIO TPEYTOIbHHKA; IIPU3HAKH

kpyr. ['eomeTpuyeckue KACATEILHO.

HOCTPOCHUS» Pewiams 0CHOBHBIE 33/1a4M HA TIOCTPOEHUE: TIOCTPOECHHE
yTiia, paBHOTO IAaHHOMY; TIOCTPOCHUE CEPEMHHOTO
NepHEHANKYIISIpa JAHHOTO OTPE3Ka; MOCTPOECHUE MPSIMOIA,
MPOXOJSIIEH uepe3 JaHHYIO TOUKY U MEepPIEHIUKYISIPHON
TAHHOU MPSIMOIA; TOCTPOCHHUE OMCCEKTPUCHI TAHHOTO YTIa;
MOCTPOEHUE TPEYTOJIbHUKA IO IBYM CTOPOHAM U YTIIy MEXIY
HUMU; TI0O CTOPOHE U ABYM MPHIICKAIIUM K HEH yTiiaM.
Pemate 3agaun Ha noctpoenue merogom [’ MT.
Cmpoumb TPEyTOIbHUK 110 TPEM CTOPOHAM.
Pewamys 3a1aun Ha BIYMCIIEHUE, JOKA3aTEIbCTBO
U TIOCTPOEHUE

O0o0menue U cucTreMaTu3anus 5

3HAHUN yYaLIUXCH
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I'naga 1. YeTbIpéxyroabHUKH 22
1 YeThIpEXYTOIBHUK U €T0 2 | Ilosicnams, 9TO TaKO€ YETHIPEXYTOoMbHUK. OMUCHIBATH
AIIEMEHTHI JJIEMEHTHI YeTHIPEXYTOBHUKA.
5 Tapamenorpamm. CroficTsa 5 Pacnoiuaeamb BBIITYKJIBIE U HEBBITTYKITbIC
ApAIIENOrPAMMA YeTHIPEXYTONbHUKH.
H300pascams ¥ HAXOAUTH HA PUCYHKAX
3 [Ipu3Haku mapasienorpamma 2 YETBIPEXYTOIBHUKHU PA3HBIX BUJOB M UX DJIEMEHTEIL.
4 [IpsiMoyTOIBHUK 2 | Popmynuposams:
onpedeneHus; apayieIorpaMMa, BEICOTHI
5 Pom6 2 napajuiesorpaMmma; psMOyToJIbHUKA, poM0a, KBaparTa;
6 Ksapar 1 | cpenHeil TuHUU TPEYTOJBHAKA; TPATICIHH, BEICOTHI
Tparenu, CpeaHe! JIMHUH TPAIeIuH; [IEHTPATHLHOTO
Kontponphas pabora Ne 1 mo 1| yrna okpyskHOCTH, BIHCAHHOTO Yria OKPYKHOCTH:
TemMe «IeThIpEXyrobHHKIY BIIMCAHHOTO M OMMCAHHOTO YETHIPEXYTONBHMUKA;
7 CpeHH;{;{ JIUHUS TPEYTOIbHUKA 1 ceolicmaa. nmapajiejorpaMmma, NpsAaMoyrojbHHKa, p0M6a,
3 Tpanews 4| XBAAIpATA, CDEMHHX JMHAK TPEYroNbHHKA H TpalelHHy,
BIIMCAHHOTO YTIJIa, BHIUCAHHOI'O M OMMCAaHHOTO
9 LlenTpanpHble U BIUCAaHHBIE YeThIPEXYTOIbHHKA;
YTJIBI npusHakuy. mapauienorpaMmma, npsMoyrojibHUKa, poMoa,
10 BIIUCALHLE 1 OMHCAHLLE o | BMMICAHHOTO M OTHCAHHOrO YeThIPEXYTOJbHUKA.
N Jokasvieamsb: TEOPEMBI O CyMME YTJIOB
YeThIPEXYTOJIbHUKH - .
YeThIPEXYTOIbHHUKA, O TPaJlyCHON Mepe BIIMCAHHOTO
KonTponsnas padora Ne 2 o 1 | yrna, o cBoiicTBax ¥ npu3HaKax napasiesorpaMmma,
Teme «Brnucannble u IpsIMOYTOJIbHHKA, poMOa, BHIUCAHHOTO U OIKMCAHHOTO
OTHMCaHHbIE YeThIPEXYTOJIbHUKA.
YeThIPEXYTOJIbHUKI Ilpumensamob u3yueHHbIE ONpeAETICHUS, CBOWCTBA
U TIPU3HAKH K PELICHUIO 3a7a4
I'naga 2. llogo6ue TPeyrojbHUKOB 16
11 Teopema daneca. Teopema o 6 | Qopmynuposams:
MIPOMOPLIMOHAIBHBIX OTPE3Kax onpeodeneHue TOJOOHBIX TPEYTOJIbHUKOB;
12 o —— 1 ceoticmea: MeNaH TPEYTroJIbHUKA, OUCCEKTPHUCHI §
TPEYTOJIbHUKA, IEPECEKAIOIINXCS XOP/, KacaTeabHO
13 [TepBsIii mpu3HaK moa0ous S | u cekymei;
TpEYroJIbHUKOB npU3HaxKu moao0us TPE€YTroJIbHUKOB.
14 Bropoii u TpeTuil npuzHaKu 3 | Hoxaswieams:
MOOGHS TPEyTOMBHIKOB meopenbL: daneca, 0 IPONOPLUOHATIBHBIX OTPE3KaxX, O
CBOMCTBAX MeJMaH TPEYroJIbHUKA, OUCCEKTPUCHI
Konrtpomnsnast padora Ne 3 o 1 TPEyrOIbHHUKA;
Teme «llonobue c680licmea. MePECceKaIoUXCs XOp, KacaTeIbHOU
TPEYTOJILHUKOBY W CeKyweii;

npusHaxku HOI[O6I/IH TPCYTrOJIbHUKOB.
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Ipumensamob u3yyeHHbIe ONpEAEICHUS, CBONCTBA
U IPU3HAKH K PELICHUIO 3aja4

I'naga 3 Pemienne npsiMmoyroJibHbIX

TPEyroJbHUKOB 14

15 Mertpuueckue cootHomeHusi B | 1 | @opmyauposams.:
MPSIMOYTOJIbHOM onpedeneHus; CUHyca, KOCUHYycCa, TAHT'€HCa, KOTAaHIe€HCa
TPEyroJbHUKE OCTPOTO yIJla IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

16 Teopema Iudaropa 5 ceoticmea: BbIpa)karolfe METpUUECKUe COOTHOLIEHHS B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOIICHHS MEXTY

KontponeHas pabora Ne 4 o CTOPOHAMH W 3HAYEHUSAMH TPUTOHOMETPUIECKUX
Teme «MeTpuueckue GYHKIMI B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
COOTHOIIICHUS B 3anucvieams TPUTOHOMETPUIECKHE (HOPMYIIBI,
npAMOYT'OJbHOM BBIpa)Karollue CBI3b MEXKJY TPUTOHOMETPHUUCCKUMU
TpeyrojibHuKe. Teopema (GYHKIHUSIMU OJTHOTO U TOTO K€ OCTPOTO yIJIa.
[Tucparopa» Pewams npsAMOYTOJIbHBIE TPEYTOJIBHUKH.

17 | Tpuronomerpuueckue 3 | Hoxaseisamo:

(byHKIHH 0CTPOTO YrIa meopemy 0 METPUUYECKNX COOTHOILIECHUSX B

NPAMOYTONBHOTO IpsIMOYTOJILHOM TpeyTosibHUKe, TeopeMy [Iudaropa;

TPeyrobHIKA @ opmynsi, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC OJIHOT'O U TOT'O K€ OCTPOro yIJia.

18 Pemrenne npsiMOyronbHbIX 3 | Bui6odums ocHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U
TPEYI'0JIBHUKOB 3HAYEHUs CUHYCa, KOCUHYCA, TAHT'€HCA U KOTaHIeHCa TSt
KonrpoasHast padora Ne 5 mo 1 | yrios 30°, 45°, 60°.

Teme «Pelrenme Ilpumensamv N3y4eHHbIE ONIPEIEICHUS, TEOPEMBI
TIPAMOYTOJBHBIX U (OpMYJIBI K PELICHUIO 33124
TPEYTOJIbHUKOB)»

I'nasa 4 MHOroOyroJibHUKH. 10

IL1omaas MHOrOyroJibHUKa

19 MHOroyrojapHUKH 1 | HHosachams, 4TO TaKoOE IUIONIAL MHOTOYTOJIbHHKA.

20 R ——— OnuceiBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBITYKIIbIE
MHOTOYTONBHIK, [LI0mATs Y HEBBIITYKJIbl€ MHOTOYT'OJIbHUKH.

IIPAMOYTOIIbHHKA N300paxath 1 HAXOJUTh HA PUCYHKAX MHOTOYTOJIbHHK A
€ro 3JIEMEHThI; MHOTOYTOJIbHUK, BIMCAHHBIN

21 [Tnomane mapamienorpamma 2 |8 OKpPY>KHOCTb, U MHOT'OYT'OJIbHUK, OITMCAHHBINA OKOJIO

22 [Inomane TpeyronbHUKa 2 | OKPYKHOCTH.

Dopmynuposams:

23 llnomane Tpanenuu 3 onpeodeneHus. BIMCAHHOTO ¥ OIIMCAHHOT'O

KouTpounbHas paGora Ne 6 110 1 | MHOTOYTOJIbHMKA, IIJIOIAJAN MHOTOYTOJIbHHKA,

TEMC «MHOTOYFOJ'H:HI/IKI/I.
IInomanp MHOTI'OYT'OJIbHUKa»

PaBHOBCIIMKHUX MHOT'OYT'OJIbHUKOB;

OCHOBHbLE C8OUCMBA rjionraid MHOTOyTrOJIbHUKaA.
,ZZOKCBbl@Clmb.' TEOPEMBI O CYMME YI'JIOB BBIITYKJIOTO N-
YTOJIbHUKA, IJIOAau NIPAMOYTOJIbHUKA, TUIOHIaaAn
TPCYTrOJIbHUKA, IUIOIAAN TPAIlCIUuU.
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I'naga 1. Pemienne TpeyroJibHUKOB 16
1 CuHyc, KOCHHYC, TAHT€HC U 2 | @opmynuposamn:
xoTanrenc yria ot 0° 1o 180° onpeodeieHus: CUHyca, KOCUHyca, TAHT€HCa, KOTaHTeHCa
2 Teopema KOCHHYCOB 3 yrna} or0 n0 180; .
C60ticmE0 CBSI3U JIUIMH TMaroHanel u CTOPOH
3 Teopema cuHYCOB 3 | mapannenorpamma.
4 Pellienie TPEYTOIbHUKOB 3 | Popmynuposams M pa3bACHITE OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BRIUUCIATH 3HaUCHHE
5 DopMyJIBI IS HAXOXKICHHS 4 TPUTOHOMETPHUUECKON (QYHKIIUH YIJia IO 3HAYEHUIO
1J10maay TpeyroJbHuKa OJIHOM M3 €ero 3a/laHHbIX (QYyHKIUH.
KourponsHas paGora Ne 1 1o 1 | Popmyruposams 1 1OKa3bIBATh TEOPEMBI: CHHYCOB,
Teme «Pernrenme KOCHHYCOB, CJIEJICTBUS U3 TEOPEMbI KOCHHYCOB U
TPEYTOIBHAKOB CHUHYCOB, O IUIOIIAa/Ii OMTMCAHHOTO MHOTOYTOJIbHUKA.
3anucvlieamsb 1 OKa3bIBaTh (HOPMYIIBI A1 HAXOXKACHUS
IUIOIIA/IM TPEYTrOJIbHUKA, PAANYCOB BIMCAHHON U
ONMCAHHOUW OKPY>KHOCTEH TPEeyrojbHUKA.
IIpumename V3y4eHHbIE ONPEIEICHHUS, TEOPEMBI
1 (HOPMYJIIBI K PEIICHUIO 3a1a4
I'naesa 2. llpaBuiibHbIE 8
MHOT0YT 0JIbHUKH
6 [IpaBunbHbIE 4 | Ilosacuamop, 94TO TaKO€ LIEHTP U UEHTPAJIbHBIN Yrol
MHOTOYTOJIbHUKH U UX MPABIJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U CErMEHT KpyTa.
CBOICTBA Dopmynuposams.
7 Jlnnna oxpysHocty, Thomans | 3 onp?()eﬂeﬂue MPAaBHJIBHOTO MHOT'OYTOJIbHHKA;
kpyTa c60licm6a NPaBUILHOTO MHOTOYTOIbHUKA.
okasvieams CBOICTBA MPaBUIBHBIX MHOTOYTOJILHUKOB.
Kontponsnas padora Ne 2 o 1 | 3anuceieamo v pasbIACHATH GOPMYIIbI JLTHHBI
teMe «lIpaBunbHbIC OKPY>KHOCTH, IIJIOIAAH KpyTa.
MHOT'OYT'OJIbHUKHDY 3anucvieamsv U OKa3bIBaTh (HOPMYIIBI ATUHBI TYTH,
IUIOMIA/I CEKTOpa, GOPMYIIBI JIIsl HAXOXKICHUS PAJUYCOB
BIIMCAHHOW U OMKMCAHHOMN OKPY>KHOCTEH MPaBHUILHOTO
MHOTOYTOJIbHUKA.
Cmpoumsb ¢ IOMOIIBIO UPKYIIS U TWHEHKH TPABUIIbLHBIC
TPEYTOJbHUK, YETHIPEXYTOIbHUK, IIECTUYTOJIbHUK.
Ilpumensamo U3ydeHHbIE OTPEACTIECHUS, TEOPEMBI
U (OPMYIIBI K PEUICHUIO 33124
I'naga 3. lekapTOBBI KOOPANHATHI HA 11
IUIOCKOCTH
8 PaccrosiHne Mexay aByms 3 | Onucwieamsb NPSIMOYTOJIBHYIO CUCTEMY KOOP/IMHAT.

TOYKaMH C 3aJaHHbIMU

Dopmynuposamyp: orpesieieHNe ypaBHEHHs! (DUTYPBI,
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oy -g‘ S o
) Coaepxxanue yueOHOT o § g XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH
é = MarepuaJjia g yueHHMKa (Ha ypoBHe y4eOHbIX AeiicTBH)
g S
= =
koopauHaramu. KoopauHatst HEOO0XOMMOE U JOCTATOYHOE YCIOBUS MapalIeIbHOCTH
CepeMHbBI OTpe3Ka JIBYX TIPSIMBIX.
3anucvieamo 1 1OKa3bIBaTh (HOPMYIIBI PACCTOSIHUS
9 VYpaBuenue purypsl. 3 ! (bopmyset p
MEX/1y JABYMs TOUKaMU, KOOPAUHAT CEPEIUHBI OTPE3KA.
YpaBHEHHE OKPYKHOCTH
Buvisooums ypaBHEHUE OKPY>KHOCTH, 00II[ee ypaBHEHHE

10 VYpaBHeHHE NPIMOI 2 | npsMoii, ypaBHEHKE TIPSAMOIA € yTIIOBBIM

11 VYrnoBoit ko3 dunreHT 2 | KoodduiueHTOM.
npsMoi /Jloka3zvlieams HEOOXOIUMOE U JOCTATOYHOE YCIIOBUE

NapajuIeIbHOCTU JBYX MPSIMbIX.
Kontponeras padora Ne 3 1o 1| Ipumensmep n3yuennsie onpeneneHus, TeOpeMbl
TeMe «JlekapToBbl ¥ QOPMYIIBI K PEIIEHHUIO 3a1ad
KOOPJIMHATHI Ha TMIIOCKOCTH
I'naesa 4. Bextopnl 12
12 [TonsiTue BexTopa 2 | Onucvieams TOHATUS BEKTOPHBIX M CKAJSIPHBIX BEJTMYWH.
NnnrocTpupoBaTh MOHATHE BEKTOPA.
13 Koopaunats! BekTopa 1 TPHp p
Dopmynuposams.

14 CroxXeHue U BEIYMTAHUE 2 | onpedenenus: MOy BEKTOPA, KOJUTMHEAPHBIX
BEKTOPOB BE€KTOPOB, PaBHLIX BEKTOPOB, KOOPAUHAT BEKTOPA,

15 VMHOKEHHE BEKTOpa Ha 3 | CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,

S — IPOTHBOIOJIOAKHBIX BEKTOPOB, YMHOXKEHUS BEKTOPA Ha
YHCJI0, CKAJIIPHOTO MPOU3BEICHUS BEKTOPOB,;

16 CkansipHoe NpoU3BeCHNE 3 | ceoticmea: PaBHBIX BEKTOPOB, KOOPJIMHAT PaBHBIX
BEKTOPOB BEKTOPOB, CJI0KEHUSI BEKTOPOB, KOOPAUHAT BEKTOPa
KouTponsHas paGora Ne 4 110 1 | CyMMBI U BEKTOPA Pa3HOCTH JIByX BEKTOPOB,

Teme «BekTophI» KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha

YHCJI0, CKAJIIPHOTO IIPOU3BENICHHSI IByX BEKTOPOB,
HEePIEHIUKYJIPHBIX BEKTOPOB.
Hoxazvieams TEOPEMBI: 0 HAXOXKJICHUN KOOPAUHAT
BEKTOpa, 0 KOOPJIAMHATAX CYyMMBbI U Pa3HOCTH BEKTOPOB,
00 YCJIOBUY KOJUIMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXO0XKJICHUH CKAJIIPHOTI'O IPOU3BEAECHUS JIBYX
BEKTOPOB, 00 YCIOBUU MEPHEHIUKYIIPHOCTH.
Haxooums xocunyc yria MexJy JByMs BEKTOPaMH.
IIpumensamv U3ydeHHBIE ONPEACIECHUS, TEOPEMBbI
U GOPMYIIBI K pELIEHHIO 3a/1a4

I'nasa 5. I'eomerpuyeckue 13

npeodpazoBaHust

17 JIBmxeHue (nepemenieHue) 4 | Ilpusooums ipuMepbl MpeodpazoBaHus GuUryp.

¢urypsl. [lapannenbHbii
IIEPEHOC

OmnuceiBaTh peoOpa3zoBaHus GUTyp: mapaiebHbIH
HIEpeHOC, OCeBasi CHAMMETPHSI, IICHTPaIbHAs CHMMETpUS,
IIOBOPOT, TOMOTETHSI, IT0JI00HeE.

Dopmynuposams:

onpeoenienus. TBYKEHHS; PaBHBIX (QUTYp; TOUYECK,
CHMMETPHUYHBIX OTHOCUTEIBHO TPSIMOH; TOYEK,
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) Coaepxxanue yueOHOT o S ¢ XapakTepucTHKa OCHOBHBIX BH/10B AesiTe1bHOCTH
é g MarTepuaJa = a yueHHMKa (Ha ypoBHe y4eOHbIX AeiicTBH)
= g
CUMMETPHYHBIX OTHOCHTEIBHO TOUKH; (DUTYPBI,
UMEIOIIEH OCh CHMMETPUH; (PUTYpBI, HMEIOLIECH IEHTP
CUMMETPHH; TOJOOHBIX (uryp;
ceolicmea: NBWKEHUS, NapAIJIEIbHOIO IIEPEHOCA, OCEBOU
CUMMETPUH, HEHTPAIbHON CUMMETPHUH, IOBOPOTA,
TOMOTETHH.
/Jloxazwieamsb TEOPEMBI: O CBOMCTBAX NapAJIIEIBHOIO
IIEPEHOCA, OCEBOM CUMMETPHUH, LICHTPAJIBHON
CUMMETpPUH, IOBOPOTA, TOMOTETHH, 00 OTHOLIEHUN
ioniaied NoJ00HbBIX TPEYTOJIbHUKOB.
IIpumename vi3y4eHHbIE ONIPEAETICHUS, TEOPEMBI
1 (GOpMYJIbI K PELICHUIO 33/1a4
18 OceBas 1 TIeHTpaJIbHAS 4
cumMmertpuu. [ToBopor
19 I'omoretus. [Tomobue duryp 4
Kontponbnas padota Ne 5 o
Teme «l'eomeTprueckue
npeoOpazoBaHU
IToBTOpEHUE M 10
CHCTEeMATHU3AUsA Y4eOHOr0
MaTepuaJa
Ynopaxknenus A noproperust | 9
Kypca 9 kiacc
HroroBas KOHTpoOIbHAS 1

pabora




4 Ilnanupyemble pe3yJabTaThl H3YyUYeHHUs ajaredpnl B 7-9 kiaaccax

I'eomeTpuueckue purypbi

BrInyckHUK Hay4uTCs

J [Tosip30BaTbest A3BIKOM T€OMETPUH JJIsi OMMCAHMSI IIPEIMETOB OKPY’KAIOLIEro MUpa U UX
B3aMMHOI'0 PaCIOJIOKEHUS;

J Pacrnio3naBate u M300pakaTh Ha YEePTEkKaxX M PUCYHKAX T'€OMETpPHUYECKHE (UTYpPBI M HX
KOMOMHAIINH;

. Knaccuguimposats reomerpuyeckue GUrypsl;

. Haxonuth 3Ha4YeHUS JJTMH JIMHEWHBIX SJIEMEHTOB (PUTYP M WX OTHOIICHHS], TPATyCHYIO
Mepy yriioB ot 0 1o 180°, mpumeHsis onpe/ieeHus, CBOUCTBA U IPU3HAKK (PUTYDP U UX HIEMEHTOB,
OoTHoIleHUs puryp (paBeHCTBO, 0100KE, CHUMMETPHS, TIOBOPOT, apAJIEIHHBIN MEPEHOC);

o OnepupoBaTh ¢ HAYAIBHBIMUA MOHATHSIMH TPUTOHOMETPUH M BBHITIONHATH AJIEMEHTApHBIE
orepanuu Haa PyHKIUSIMHA YTIIOB;

. Jloka3bIBaTh TEOPEMBI;

J Pemarp 3amaun Ha [10Ka3aTenbCTBO, ONUPAsCh HAa H3yYEHHBIE CBOMcTBa (GUryp U
OTHOILLIEHUW MEXJYy HUMH U MIPUMEHSISI U3yUYEHHbBIE METO/bI JOKA3aTEIbCTBA,

. Pemrate HectoKHBIE 3371a4X HA TOCTPOEHUE, TPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS
C IOMOILBIO [IUPKYJIS U JTUHEHKH;

. PemaTe npocreiinive miaHuMETpUYECKHUE 3a/1auu.

BbInyCKHHMK ITOIyYUT BO3MOKHOCTb

. OBnageTs METOAAMU PELICHMS 33Jad Ha BBIYMCIECHUE U JI0KA3aTeJIbCTBO: METOJIOM OT
MIPOTUBHOT0, METOAOM MO0J00Ms, METOJOM Iepedopa BapHaHTOB U METOJIOM IeéOMETPUUYECKHX
MECT TOYEK;

. [IproGpecTu OMBIT IPUMEHEHUS anredpanyeckoro M TPUTOHOMETPUUECKOro ammnapara u
WJed ABUKEHUS [IPU PELICHUN T€OMETPUUYECKHX 3a/1a4;

. OBnageTh TpaIMLIMOHHON CXEMOM PEelIeHUs 3a/1a4 Ha TOCTPOEHUE C IIOMOIIBIO HUPKYJIS U
JIMHEWKU: aHAJIU3, TOCTPOEHHE, 10KAa3aTEIbCTBO U UCCIIEAOBAHUE;

. Hayuutbcst pemate 3aauym Ha MOCTPOCHHE METOJIOM T'€OMETPUUYECKUX MECT TOYEK M
METO0M ITOTO0HS;

. [IpnoGpecTu OMBIT HCCIETOBAaHUS CBOKMCTB TMIAHUMETPUUECKUX (GUTYDP C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;

. [TproOpecTy OMBIT BHIMOJIHEHUS TPOEKTOB.

N3mepenne reoMeTpu4ecKUX BeJIHYHH

BbInmyckHUK Hay4duTCs



. Hcnons30BaTh CBOMCTBA U3MEpPEHUs JUIMH, YIVIOB M IUIOIIAJACH IpU PELICHUU 3a7ad Ha

HAaxO0KJICHUE JJIMHBI OTPE3Ka, JUIMHBI OKPY’KHOCTH, JUIMHBI YT OKPYKHOCTH, TPayCHONU MEpbI

yria;
. BrruncnaTe mioniaayu TpeyrobHUKOB, IPSMOYTOJIbHUKOB, TPAeUil, KPyIOB U CEKTOPOB;
. BrluncnaTe JUIMHY OKPY’KHOCTH M JUTMHY JTyTH OKPY>KHOCTH;
. BbaucnaTe 1IMHBL  TMHEHHBIX 3JIEMEHTOB (PUTYp W WX YIJIBI, MCIOJIB3YSI W3Y4YCHHBIC

¢dbopmyIbl, B TOM Yncie (GOpMyJIbl JUIMHBI OKPY>KHOCTH U JUIMHBI JyTH OKPYKHOCTH, (POPMYITBI
momasei ¢uryp;

J Pematp 3amaun Ha 10Ka3aTENbCTBO C MCHOJIb30BaHUEM (HOPMYJ JJIUMHBI OKPY>KHOCTH U
JUIMHBI IyTU OKPYKHOCTH, GOopMyJI TUIOIane Gpuryp;

J Pematps mpakTuueckue 3a7ayu, CBSI3aHHBIE C HAXOXKJIEHHUEM I'€OMETPHUYECKHUX BEJIMYUH
(Mcnonb3ys Mpu HEOOXOAUMOCTH CIPABOUYHUKH U TEXHUYECKHE CPEICTBA).

BbInmyCKHUK MOTyYUT BO3MOKHOCTD HAyUUTHCS:

J Boruncnate mnomanum ¢Guryp, COCcTaBl€HHBIX M3 JIByX WM Oojiee MPSIMOYTOJIBHUKOB,

napajiesIorpaMMOB, TPEYTOJIBHUKOB, KpyTra M CEKTOpa;

. BbruncnsaTe miomaad MHOTOYTOJIBHUKOB, MCIONIb3YsS OTHOILEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBJICHHOCTH;
. [IpuMeHsTh anreOpanyecKuii ¥ TPUTOHOMETPUUYECKUN armmapaT W WIEU IABWKEHUS TPH

pELICHNH 3a/1a4 Ha BHIYMCICHHE TIJIOIA/IEd MHOTOYyTOJIbHUKOB.

Koopaunatsbi

BrinyckHMK Hay4uTCS

° BpruucisaTe JyiMHY OTpe3ka MO KOOpPAMHATAM €ro KOHIIOB; BBIYUCISATH KOOPJHUHATHI
CepeMHbI OTPE3Ka;

° Hcnonbs30BaTh KOOPAMHATHBIA METOJ 1JIs1 U3YUYEHHUS] CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

BrinycCKHHMK MTOIYyYUT BO3MOXKHOCTb

° OBnazsieTb KOOPAMHATHBIM METOJIOM PELICHUS 3a/1a4 Ha BBIYUCICHUE U JJOKA3aTEIbCTBO;

° [IproOpecTr OMBIT HCIONB30BAHUS KOMITBIOTEPHBIX MPOrpaMM I aHajdu3a YacTHBIX
CJIy4aeB B3aMMHOI'0 PACHOJIOKEHUSI OKPYXHOCTEH U MPSAMBIX;

° [IproGpecTy OMBIT BHIMOJIHEHUS TPOEKTOB.

BekTopsl

BrinyckHUK Hay4uuTCst

° OnepupoBaTh ¢ BEKTOpAaMHU: HAaXOJUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJIaHHBIX

TCOMETPHUUICCKU, HAXOAUTH BECKTOD, paBHBIﬁ MIPOU3BCACHUIO 3aITAHHOTO BEKTOpA HAa YHCJIO,



o Haxonuts [u1st BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CyMMBI
U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAWHATHI POU3BEACHUS BEKTOpPA HA YMCIIO, IPUMEHSA
IIpU HEOOXOIMMOCTH MTEPEMECTUTEIbHBIN, COUETATENIbHBIN W PACIPEACTUTEIbHBIN 3aKOHBI,

. BeluncnaTe CKaJsIpHOE NPOM3BENECHHE BEKTOPOB, HAXOIUTh Yol MEXIY BEKTOpaMy,
YCTaHABJIMBATh NEPIIECHANKYJIIPHOCTD NPSIMBIX.

BbIITyCKHMK ITOJIyYUT BO3MOKHOCTb

. OBnazneTs BEKTOPHBIM METOJIOM JUIs PEIICHUS 3a]a4 Ha BBIYMCIIEHUE U JI0KA3aTeIbCTBO;

. [IproGpecTy ONBIT BHITOJIHEHUS IPOEKTOB.

HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘leﬂl/lﬂ reoMETpun:

7 Kjacce

[ Pacno3nasath Ha UCpTeIkKaxX, pUCYHKaX, MOJACIIAX W B OKpYXAOIEM MHUPE ILIOCKUC U
MIPOCTPAHCTBEHHbIE FreOMETpHUecKHe (PUTYpHI (TOUKa, psiMasi, OTPE30K, Iy, yroJl, TPEYTOJbHUK,
OKPY’KHOCTB, T1ap, chepa, mapajiesenure, TupaMmuaa 1 Jip.);

. Pacrnio3HaBath BU/IBI YTII0B, BUIBI TPEYTOJLHUKOB;

. Omnpenensath Mo YepTexxy GUTYphI € mapameTpsl (JUTHHA OTpe3Ka, rpaaycHas Mepa yria,
AIIEMEHTHI TPEYTOJIbHUKA, TIEPUMETP TPEYTOJIbHUKA U T.1I.);

. Pacnio3HaBath pa3BepTKH Ky0a, MNPSMOYrOJBHOTO TapajUlelienuiea, MPaBUIbHOM
MUPaMUIbl, HWIMHAPA U KOHYCA,

. [Tonmp30BaThCs A3BIKOM TEOMETPHH JIJISI OIHCAHUS MPEIMETOB OKPYIKAIOIIEr0 MUpPa U UX

B3aMMHOI'O pacCIIOJIOXKCHHUSA

. Pacrnio3HaBate u M300pakaTh Ha YepTekKax W PUCYHKAX reoMeTpudeckue (Gpurypbl U ux
KOH(UTYypaIu;
. HaxomuTh 3Ha4YeHUs JUTMH JIMHEHHBIX AJIEMEHTOB (DUTYP M UX OTHOUICHUS, TPAJTyCHYIO

Mepy yriaos ot 0° 1o 180°, npumenss onpeienenys, cBOCTBA ¥ IPU3HAKH (DUTYP U MX 2JIEMEHTOB,
OTHOIIEHUS (UTYyp (PaBEHCTBO, CPABHEHHUE);

. Pemarp 3amaum Ha [0Ka3aTelnbCTBO, OMUpPasCh Ha H3y4YeHHbIE CBOWCTBA GUTYp U
OTHONICHUI MEXIy HUMH U IPUMEHSS U3YYCHHBIE METObI JOKA3aTEeIbCTB;

. Pemats mpocreiimne 3agaud Ha TOCTPOCHHUE, TPUMEHSS OCHOBHBIE aITOPHUTMBI

MMOCTPOCHUA C TIOMOLIBIO TUPKYJIIA U JIMHEWKH.

8 kiaacc

o OmnepupoBaTh Ha 0a30BOM YpOBHE IOHSATHEM «reoMeTpudecKas Gurypa;



. OnepupoBatb Ha 0a30BOM YpOBHE MOHSTHUSAMHU: UYETHIPEXYTOJBHUK; DIIEMEHTHI
YETBIPEXYTOJIbHUKA; Iapajuieaorpamm; CBOMCTBA napajuienorpamma; IIPU3HAKU
napajiesiorpaMMa; psIMOYTOJIBHUK; POMO; KBAIpaT; Tparelys; IeHTPaIbHbIN yToJl; BIUCAHHBINA
YIroJl; OKpPY>KHOCTb, OIIMCaHHAas OKOJIO YETBIPEXYIOJBbHHUKA; OKPYKHOCTb, BIIMCaHHas B
YeThIPEX YT OJIbHUK.

J YMeTh NPUMEHATHh K PELICHUIO BBIYMCIMTEIBHBIX 3aa4 M 3a4a4 Ha JOKa3aTelIbCTBO:
CBOMCTBA IapajuleJIOTpaMMa; IPU3HAKKA IApaJUIeIOrpaMma; CBOHMCTBO CYMMBI  YIJIOB
YeThIpEXYTOJIbHUKA; MPHU3HAKW [apajjienorpaMmma; MpuU3HAakKu pomMOa; CBOMCTBA KBaJapaTa;
oTmpeJielieHue PaBHOOEAPEHHON Tparelnu; CBONCTBO CpeHEl JTMHUU TPEyrobHUKA; CBONCTBO
CpeIHeH JIMHWU Tpaneluu; CBONCTBA BIMCAHHBIX YIJIOB; CBOMCTBO M INPHU3HAK BIMCAHHOIO B
OKPY>KHOCTb YETBIPEXYTOJIbHUKA; CBOMCTBO M NMPH3HAK YETHIPEXYTOJIbHUKA, OMMCAHHOI'O OKOJIO
OKPY>KHOCTH; CBOMCTBO OMCCEKTPHUCHI TPEYTOJIbHHKA,

. YMmeTh u300pakaTh ¢ MOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB Ir€OMeTpHuecKue (Uryphbl:
napajuiesiorpamMmm; NpsIMOYroJIbHUK; poMO; KBaJpaT; TpaNelHio; OKPY>KHOCTb, OITMCAHHYIO, OKOJIO
YeThIPEXYTOJIbHUKA; OKPY>KHOCTb, BIIMCAHHYIO B UETHIPEXYTOJIbHUK;

o W3BnekaTb, MHTEPNPETUPOBATL U NMPEOOPa30BbIBaTh MH(OPMALMIO O T€OMETPUUYECKHX
¢burypax, IpeJCTaBICHHYIO Ha YepTexkKax;

o IIpumMeHnsTh reoMeTpudeckue GpaxThl Ui PELIeHUs 3a/1a4, B TOM YHCIIe, IPEANOoIaraonmx

HCCKOJIBKO IIaroB PCIICHU,

. ®opmMynupoBaTh B MPOCTEHIIINUX CIy4Yasx CBOWCTBA U MPU3HAKU QUTYD;

. N306paxaTh TUIOBBIE IJIOCKHE (PUTYDHI;

. N306paxaTsh reomeTpudeckre GUrypbl o TEKCTOBOMY M CUMBOJILHOMY OIMCAHUIO;

. OnepupoBaTb HOHATHUAMU: paBeHCTBO (Quryp, paBHble (QUIYpHl, PAaBEHCTBO

TPEYTOJbHUKOB; MapajlIeIbHOCTh MPSAMBIX; MEPHEHAUKYISIPHOCTh TPSAMBIX; YIIBI MEXKIY
NPSMBIMU; TEPHEHIUKYISp, HAKIOHHAS, MpPOEKIus; mnogodue ¢uryp, mnomaoOHbe (UTYPBI,

HO,[[O6HI>IC TPECYTOJIbHUKU,

J [IpumensTs Teopemy Paneca U TeOpeMy O MPONOPLMOHAIBHBIX OTPE3Kax MPU PELICHUU
3ajay;

o [Tpumensth Teopemy Iludaropa npu pemennn 3agay;

o IIpuMeHsATh 3HAUEHUS U ONpENIeNIeHUs] CHHYCa, KOCUHYca U TaHTreHca s yrioB 30°, 45°,

60° , 6a30BbIC TPUTOHOMETPHUECKUE COOTHOIICHHUS MTPH PEIICHUH 3a/1a4;
o [IpumeHnsTh GOpMyNBl UL  BBIYMCIEHHUS XapaKTEPUCTHK (TIEpUMETp, IUIONIAIb)

napasuenorpaMma, pom0a, KBajpara, NpsiMOyrojbHHUKA, TPEYTrOJbHUKA U TPANeIHu;



L4 YMmeTh peuaTth 3aa4 reOMCTpUICCKOro COACPIKaHus, B TOM YHCJIC B CUTyallusaX, KOTI'Ja
AJITOPUTM PCIICHUA HE CJICAYCT ABHO U3 YCIIOBHS, BBIIIOJIHATH H€06XOI[I/IMBI€ IJI pCUICHUA 3a1a49r
AOIIOJHHUTECIIBHBIC ITIOCTPOCHUA, UCCIICA0OBAThE BO3BMOKHOCTb ITPUMCHCHUA TCOPEM U q)OpMyJI JUIA
pelICHuA 3aaa4.

9 kaacc

. @®opMynHUpoBaTh ONPENENIECHUS: CUHYCa, KOCHUHYCA, TaHT'€HCa, KOTaHreHca yriaa ot 0 1o

180"; cBOICTBO CBA3M JUIMH AUArOHaNeil U CTOPOH MapaslIeNorpaMma;
o dopMyIUPOBaTH U PA3BSICHITH OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO;

. BoruncnsaTe 3HaueHHE TPUTOHOMETPUUYECKON (PYHKLMHU yria Mo 3HAUYEHUIO OJIHOM U3 ero

3aJlaHHBIX (QYHKIUH;

L q)OpMy.]'H/IpOBaTB M JOKa3bIBaTb TCOPEMBI. CUHYCOB, KOCHUHYCOB, CJIICACTBUA U3 TCOPCMbI

KOCHMHYCOB U CHHYCOB, O IJIoI[aJid OIMMCAHHOI'O MHOT'OYT'OJIbHHUKA,

L 3anmuceEBaTh H JOKa3bIBATh CbOpMy.]'H)I JJI1 HAXOXACHUA IUIOIIagu TPeyroJbHUKaA,

paanycoB BIIMCAHHOW M OMMMCAHHOW OKPYHOCTEN TPEYTOJbHUKA.

o [TosicHATH, YTO TaKOE LIEHTP U LIEHTPAIbHBIN YT MPaBHIBHOTO MHOTOYTOJIbHUKA, CEKTOP

U CETMEHT KpyTa;

° (DOpMy.]'H/IpOBaTBZ OIIPCACJICHUC TMPAaBUJIbHOI'O MHOI'OYT'OJIbHHKA, CBOMCTBaA IIpaBUJIBHOI'O
MHOTI'OYT'OJIbHUKA,

° L[OKaSBIBaTB CBOMCTBaA IIpaBHUJIBHBIX MHOI'OYT'OJIbHUKOB;

° 3anuceIBaTh U Pa3bACHATH (I)OpMy'J'IBI JUIMHBI OKPYJKHOCTH, IUIOIIaAW KpyTa, JJINHBI AyT'H,

Iiomaan CEKTopa, (bOpMy.]'IbI JUIL HAXOKJACHUA paZInyCOB BIIMCAHHOM M OITMCAHHOM OKPY)KHOCTCﬁ

IIPpaBHUJIbHOI'O MHOTI'OYT'OJIbHUKA,

J CTpouTb € MOMOIIBIO LUPKYJIS U IMHEHKHU MPAaBUIIbHBIN TPEYTrOJbHUK, YEThIPEXYT OJIbHHUK,
IIECTUYTOJIbHHUK;

J OnuceIBaTh MPSIMOYTOJIbHYIO CUCTEMY KOOP/ANHAT;

J @dopMynupoBaTh ONpe/AeiIeHUue ypaBHEHHS QUIYpbl, HEO0O0XOAUMOE M JIOCTaTOYHOE

YCJI0BUS MMAPAJUICIIBHOCTU ABYX MPAMBIX;

L4 3alnceIBaTh U JO0Ka3bIBATb (I)OpMyJ'IBI pacCcTodHud MCKAY JABYMA TOYKAMH, KOOPAWHAT

CCPCANHBI OTPEC3KaA,



. BbIBOIUTH ypaBHEHHE OKPY>KHOCTH, O0Ilee ypaBHEHHE MPSIMOH, ypaBHEHHE HPSAMOH C

YTI0BBIM KO3 PULIHEHTOM;

o JlokasbIBaTh HEOOXOAMMOE U JOCTATOYHOE YCIOBUE MAPAIUIETLHOCTH IBYX MPSMBIX;

. [IpuMeHsTh U3yueHHbIE ONpeeIeHNUs, TEOPEMBI U (POPMYJIbI K PEIIEHUIO 3a/1a4;

. OnuceiBaTh MOHATUS BEKTOPHBIX M CKAJIAPHBIX BeIWMYMH. MiumocTpupoBaTh NOHATHE
BEKTODA;

. @®opMyIupoBaTh OIpPENEICHUEe MOIYJS BEKTOpa, KOJIJIMHEApHBIX BEKTOPOB, PAaBHBIX

BCKTOPOB, KOOpAWHAT BEKTOpA, CYMMBI BCEKTOPOB, PA3HOCTH BCKTOPOB, IMPOTHUBOIIOJIOXKHBIX

BCKTOPOB, YMHOXXCHUSA BCKTOPA HA YUCJIO, CKAJIAPHOT'O IMPOU3BCACHN S BEKTOPOB,

. @opMynMpOBaTh CBOWCTBA: PABHBIX BEKTOPOB, KOOPAWHAT PABHBIX BEKTOPOB, CIOKEHMS
BEKTOPOB, KOOPJMHAT BEKTOpa CYMMBbI M BEKTOpAa PA3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOXXEHHMSI BEKTOpa Ha 4YHCJIO, CKaJSIPHOIO TPOU3BEIAECHUS JBYX BEKTOPOB,

MEPIEHUKYIISIPHBIX BEKTOPOB;

o Jloka3pIBaTh TEOpPEMBI: O HAXOXKJAEHUU KOOPAMHAT BEKTOpAa, O KOOPAMHATaX CyMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBHMU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXJICHUU CKAJISPHOTO

MIPOU3BEACHUS IBYX BEKTOPOB, 00 YCIOBUH MEPIEHIUKYISIPHOCTH;
J Haxoautb KocuHycC yriia Mexay ABYyMsl BEKTOPAMU;

J OnuceiBath npeoOpa3oBaHusi (GUTyp: MapaieNbHbI HEPEHOC, OceBasi CHUMMETpPHUS,

HCHTpaJlbHasA CUMMCTPHs, IIOBOPOT, TOMOTCTHUA, HO,Z[O6I/I6;

° (DOpMy.]'II/IpOBaTb OIIPCACIICHUA: OBUIKCHUS, PABHBIX (1)I/Il"yp; TOYCK, CHUMMCTPHUYHBIX
OTHOCHUTCJIIBHO HpHMOﬁ; TOYCK, CUMMCTPHUYHBIX OTHOCHUTCIIBHO TOYKH; (bHprbI, PIMCIOH.IGIZ OChb

CUMMETpUH; (GUTYPBI, UMEIOIEH LIEHTP CUMMETPUU; TOJA0OHBIX PUTYp;

° (DOpMy.]'II/IpOBaTb CBOMCTBA: JABWIKCHUA, 1T1apalJICIIbHOI'O IICPCHOCA, 0CeBOH CUMMCTpPHU,

HeHTpaHLHOﬁ CUMMCTpPUH, ITOBOPOTA, TOMOTCTUU

L4 I[OKaSLIBaTb TCOPECMBI: O CBOMCTBaxX napajiieJIbHOI'0 IIEpCHOCA, 0CEBOM CUMMCTpPUH,
HeHTpaHLHOﬁ CUMMCTpUH, IOBOPOTA, T'OMOTCTHUMH, 00 OTHOIIEHHH i (O IENET HOI[06HBIX

TPCYTrOJIbHUKOB.

BocnurarejabHble 3aJa4u, pCaIn3yCeMbIC JIaHHOM nporpaMMoﬁ:

7 KJ1ace

Pa3zgen 1. 'eomeTpudeckne purypsi :



. pa3BUTHE Y 00y4aIOMIMXCs IPOCT-PAHCTBEHHOTO BOOOPaYKEHHSI ¥ JIOTUYECKOT'O MBIIILICHUS
MyTEeM CHCTEMAaTHYECKOTI0 H3yUSHHsI CBOMCTB Fr€OMETPUUYECKUX (PUTYp Ha IIOCKOCTH;

. pa3BUTHE T€OMETPUYECKON UHTYULWH;
. (dopmupoBaHre a0CTPAKTHOTO MBILIUICHUS;
. pa3BUTHE y y4allMXCs FPAMOTHOM YCTHOM U IUCBMEHHOM PEUH;

BOCIIMTAHHUC AaKKYpPaTHOCTH, HACTOMYHUBOCTH H OpraHM30BaHHOCTHU IIPpHU IMOCTPOCHUUN

T€OMETPUUYECKHUX YEPTEKEH.
Pasnen 2. U3mepenne reomeTpuyecKuX BeJUYHH:

. (hopMHUpOBaHNE MATEMATHYECKOTO CTUJISI MBIIIJICHUS, BKIIFOUAOIIETO B CE€0s1 MHAYKITUIO U
NEeNyKIuo, 0000IeHne ¢ KOHKPETH3allMio, aHalu3 M CHUHTE3, KIAaCCU(PHUKALUI0 U
CHUCTEMAaTH3allHI0, a0CTparupoOBaHUE U aHAJIOTHIO;

. MpUOOpPETEHNE HABBIKOB YETKOT'O BBHIMOTHEHUSI MAaTEMATUUECKUX 3aIHCEH;

. BOCIIUTAHHE TBOPUYECKOT'O CTHUJISI MBIIIUICHHS, BKIFOYAIOIIETO B c€0s1 COOOPa3UTENHHOCTbD,
Ha0II0AAaTeIbHOCTh, XOPOIIYIO MaMsITh, OCTPBIN riaazomep, paHTa3uio, BHUMATEIHHOCTD;

BOCIIUTAHHUE TIPUBBIUKH K CAMOTPOBEPKE, MOTIMHEHHUSI CBOUX JIEHCTBHIA MTOCTABJICHHON 3aja4e,

JOBEICHUS HA4aTOW pabOThI 10 KOHIIA.

Paspnen 3. 'eomeTpust B MCTOPUYECKOM PA3BUTHH:

. (dhopMUpOBaHHE y yUYaIIUXCS MPEICTABICHUS O TEOMETPUH KaK YacTH OO0IIeYesIOBEYeCKON
KYJIbTYpBbI;
. BOEHHO-TIATPUOTHUYECKOE BOCIHUTAHUE YYaIIMXCS: COOOILIEHHE HCTOPUUYECKUX JIAHHBIX,

MOKAa3bIBAIOLIUX POJIb YUYEHBIX — MATEMATHKOB B YKPEIJIEHUU OOOPOHHON MOIIM Hallel CTpaHBblI;
BKJIaJ] OTEYECTBEHHBIX YUCHBIX B Pa3BUTHE T€OMETPHUU.

8 kiaacce

Paznea 1. YUeThIpexyrojibHUKH:

. pa3BUTHE y 00YYAIOIIUXCS MPOCTPAHCTBEHHOI'O BOOOPAKEHUS U JIOTUYECKOTO MBIIILICHUS
MyTeM CUCTEMaTH4YE€CKOI0 U3YUEHUS CBONCTB Fr€OMETPUUECKUX (QUTYDP HA IIOCKOCTH;

. pa3BHUTHE T€OMETPUUECKOI HHTYHIIHH,

. (hopMupoBaHHE aOCTPAKTHOTO MBIIIICHUS;

. pPa3BHUTHE y YYAIUXCSI TPAMOTHON YCTHOM U MUCbMEHHOU peuu;

BOCIIUTAHUE AKKypaTHOCTH, HACTOMYMBOCTM M OPraHU30BAaHHOCTU IIPU I[OCTPOEHUU
reOMETPUYECKUX YepTeKeH.

Pa3nea 2. IlonoOmne TpeyroibHUKOB:

. (bopMHpOBaHHE MATEMAaTHUECKOTO CTHJISL MBIIIJICHUS], BKIIOYAIOIIETO B ce0sl MHIYKIUIO U
JIEeIYKIHI0, OOOOIIeHHe W KOHKPETH3alMI0, aHalW3 W CHHTEe3, KJIacCUPHUKAIMIO U
cucTeMaTH3alnio, abCTparupoBaHue U aHAJIOTHUIO;

MpUOOpEeTeHNE HaBBIKOB YETKOTO BBIIOJHEHHSI MaTEMAaTHUYECKUX 3auceit

Pasnen 3. Pemienue npsiMoOyroJibHbIX TPEYr0JIbHHKOB:

. BOCIIMTAaHHUC IIPUBBIYKU K CAMOIIPOBCPKE, IMOJYMHCHHA CBOUX JIENCTBUI MOCTaBJICHHOM
3agadc, 10BCACHUA Ha4yaToM pa60TBI J0 KOHIIA.



BOCIIMTAHHUC TBOPYCCKOI'O0 CTHUJIA MBINUJICHUSA, BKIIIOYAIOMICTO B cebs COOGpaSI/ITeJIbHOCTB,

HaOII0IATEILHOCTD, XOPOIIYIO IAMSITh, OCTPBIH I1a3oMep, paHTa3ui0, BHUMATEIBHOCTb.

Paznen 4. MHOFO}’FOJILHI/IKI/I. ILnomann MHOI'0yIroJIbHUKOB:

. (hopMHUpOBaHHE y YUAIIUXCS PEICTABICHHUS O TEOMETPHUU KaK 4yacTh 00IIeYeI0BeYeCcKOi
HayK{ U KYJbTYPBHI;
. BOEHHO-NIaTPUOTHUYECKOE BOCIMUTAHUE YYAIIUXCSA: COOOLEHHWE HCTOPUUYECKUX JIAHHBIX,

IOKa3bIBAOIINX POJIb y‘-IéHI)IX — MaTEMAaTHUKOB,
BKJIaJl OTCYCCTBCHHBIX YUCHBIX B Pa3BUTUC 'COMCTPUH.

9 kaacc

Paszpnen 1. Pemienne TpeyroJibHUKOB:

(hopMHupOBaHNE YMEHHE MPOSBISATH MOJIOKHUTEIHHOE OTHOIIICHHUE K YPOKaM F€OMETPHH;
dhopmupoBaHre aOCTPAKTHOT'O MBIIUICHHS;

. pa3BUTHE y y4alllMXCs FPAMOTHON YCTHON M MUCBMEHHOM PEYH;

. BOCIIUTaHHE AaKKypaTHOCTH, HACTOMYMBOCTM W OPraHU30BAaHHOCTU MPU TMOCTPOCHHUH
F€OMETPUYECKUX YEPTEXKEM;

. (dbopMupoBaHHe MHTEpeca K M3YyUEHHUIO TEMbl U KEJIaHWs NPUMEHATbh MpUOOpEeTEHHbIE
3HAHUS U YMEHHUS,

. dhopmupoBanre yMeHus GOpMyIHMPOBATh COOCTBEHHOE MHEHHE;

dhopMupoBaHNE TOHMMaHUS HEOOXOIUMOCTH 00Opa30BaHMsI, BBIPAKEHHOH B MpeoOsiaJaHun

y4eOHO-TI03HABATEIbHBIX MOTHBOB.
Pa3znea 2. [IlpaBuiibHbIE MHOTOYTOJILHUKH :
. (hopMupOBaHHEe MaTEMAaTUUYECKOT'O CTUIISI MBIIIIJICHHSI, BKITFOUAIOILIETO B ce0s MHIYKINIO U

NEAYKIMI0, O00O0OIIEHHE W KOHKPETH3alluio, AaHalu3 © CHHTE3, KIACCH(PUKALHNIO U
CHUCTEMaTH3aIUI0, A0CTparupoBaHUE M aHAIOTHIO;

. ano6peTeHHe HaBBIKOB YETKOI'O BBIMOJIHEHHUS MaTeMaTHYSCKUX SaHHCGﬁ;

. BOCIIMTAHHUE TBOPYECKOI'O CTHUJIA MBIINIJICHHUS, BKIIFOYAOMIECTO B cebs COOGpﬂSHTGJ’IBHOCTB,
Ha6J'IIOI[aTCJ'ILHOCTB, XOpOoHUyro nmaMsTh, OCTpBIﬁ T1a3oMeEp, (I)aHTaSI/IIO, BHHUMATCJIIBHOCTD,

. BOCIIMTAHUC ITPHUBBIYKHN K CAMOIIPOBCPKE, MOAYMHCHUA CBOHUX JercTBui IMOCTaBJICHHOU

3a/1aue, JOBEICHUS HAa4aToOl pabOThI 10 KOHIIA;
pa3BUTHE TTO3HABATEIILHOI'O HHTEPECa K MaTeMaTHKeE.

Paznea 3. /lekapToBbl KOOPAMHATHI:

. (dbopMHUpOBaHHE Y YYAIIUXCS NIPEICTABIECHHUS O TEOMETPUU KaK yacTu 00IIeYeI0BeyecKoi
KYJIbTYpBI;

. BOCHHO-TIATPUOTUYECKOE BOCIUTAHUE YYALIUXCS: COOOIIEHUE HCTOPHUYECKUX JaHHBIX,
MOKa3bIBAIOLIUX POJIb YUEHBIX — MATEMATUKOB B YKPEIUIEHUH OOOPOHHON MOIIIM Hallell CTpaHsl;

. (dbopMHpOBaHHUS YMEHHUs IUIAHUPOBATh CBOM JEHCTBHS B COOTBETCTBMU C Y4eOHBIM
3aJlaHUEM;

. BKJIaJ] OTEYECTBEHHBIX YUECHBIX B Pa3BUTHE T'€OMETPUH;

. ¢dbopmupoBaHUe yMEHHs pab0OTaTh B KOJUIEKTUBE M HAXOAUTh COTTIACOBAHHBIE PEIICHUS;

. (bOpMI/IpOBaHI/IC YMCHHUA NIPEACTABIIATL pE3YyJIbTAaT CBOE ACATCIIBHOCTH,



(dbopMupoBaHHME HHTEPECA K U3YUYCHHIO TEMBI U XKeJaHHsI IPUMEHSTh MPUOOPETEHHBIC 3HAHUS

YMEHHUSL.

Pa3znen 4. BexkTopbi:

. (hopMUpOBaHKE HABBIKOB CAMOCTOSITEIILHOM pabOThI, aHAJIN3a CBOCH PabOTHI;

. (dbopMHupOoBaHHE IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLLIECTBEHHOM MPAKTHKHY;

) (dhopMupOBaHKE YMEHUS KOHTPOJIHPOBATH POIIECC CBOCH MaTeMaTHIECKOH eI TeIILHOCTH;

o (dbopMHUpOBaHHE OTBETCTBEHHOTO OTHOLICHUS K TIIOJIYYCHHUIO HOBOW WH(OpMAaLUH,

TOTOBHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHHWIO HAa OCHOBE MOTHBAIIMM K OOYYEHUIO W
MMO3HAHUIO;
dhopMupoBaHUE TPEACTABICHUS O MaTeMaTHYECKOW Hayke Kak cdepe maTeMaTHyecKon

JACATCIBHOCTH, O €€ 3HAYMMOCTH AJId pa3sBUTUA UBUIIU3AllUN,

Paspnen S. I'eomerpuyeckne npeodpazoBanus:

. (hopMHpOBaHKE OTBETCTBEHHOT'O OTHOIIICHHUS K YUCHUIO;

. pa3BUTHE HACTOWYMBOCTH B JJOCTHIKCHHH ITOCTABIICHHOW IICJIH;

. TOJIOKHUTEIbHAS aJeKBAaTHAs CaMOOIIEHKA HAa OCHOBE 3aJJaHHBIX KPUTEPUEB YCICIIHOM
y4eOHOU e TEeHHOCTH;

. dbopMHpOBaHHE YMEHHUS OpPHUEHTHUPOBAThCS Ha aHAJM3 COOTBETCTBUS PE3YJIbTATOB

TpeOOBaHUsI KOHKPETHON y4eOHO 3a1a4u;
pa3BUTHE HACTOHYMBOCTH B JIOCTHKCHHUH TIOCTABIICHHOM IIEJIH.

. (hopMHpOBaHHE OTBETCTBEHHOI'O OTHOILICHUS K YUEHUIO;

. pa3BUTHE HACTOWYMBOCTU B JOCTUKEHHUU ITOCTABICHHON LIENH;

. MOJIOKUTENbHASL aJleKBaTHAs CaMOOLIEHKA Ha OCHOBE 3aJaHHBIX KPUTEPUEB YCIEIIHOM
y4eOHOM e TEIIbHOCTH;

. dbopMUpOBaHHE YMEHHUS OpPUEHTHUPOBATHCS HA aHAJIM3 COOTBETCTBHUSL PE3yJIbTATOB

TpeOoBaHUsI KOHKPETHON yueOHOH 3a1a4u;
pa3BUTHE HACTOWYMBOCTU B JOCTHKEHHUU MTOCTABJICHHON IEJIH.

Paznen 6. HauanbHble cBeleHUs M0 CTEPEOMETPUM:

. (hopMUpOBaHKE TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO;
. (hopMUpOBaHKE HaBBIKOB COTPYJHHUYECTBA B Pa3HBIX YUEOHBIX CUTYALIUAX.
. dbopMupoBaHre TMOHMMaHHUS  HEOOXOOUMOCTH  oOpa3oBaHMs, BBIPAKEHHOM B

npeobyiajaHi  y4eOHO-TIO3HABATEIbHBIX MOTHMBOB M TMPEANOYTEHHH COLMAIBHOIO crocoba
OLICHKM 3HAHWU;

D (hopMupoBaHHe HHTEPECAa K HOBOMY yUeOHOMY MaTepHaiy;

(dbopMupoBaHHEe MATEMATUYECKOU UHTYUIUH.

S Buabl KOHTpoOJIs

®O- ppoHTATBHBIN OIPOC

WPJI- unuBuayanbHas paboTa y J10CKH

CP- camocrosTenbHas padora

M/I- MaTeMaTUYeCKUI JUKTAHT

T- tect

®opMbI OpraHu3anum y4eOHOro npouecca:



WupuBuyanbHble, TPYNIOBHIC, WHAWBUYaTbHO-TPYIIIOBEIE, (DPOHTAILHEIE,

KJIACCHBIC U BHEKJIACCHBIC.

DopMbI KOHTPOJIA:

(bpOHTANBHBINA OMPOC, CAMOCTOSITENIbHAS padoTa, KOHTPOJIbHAs paboTa, HAOIIOJCHUE, MATEMATHUCCKUN
JUKTaHT, TECT, UHIMBUyalbHas padoTa y JOCKH, padoTa 10 KapTOUKe.

Ha ypokax McmoJib3yl0Tcsi 3JIeMeHThI TeXHOJIOTHii: Pa3BUTHsI TBOPUYSCKUX CIIOCOOHOCTEH B MpoOIecce
U3YUYCHUSI MATEMATHKE, JTIMYHOCTHO-OPUECHTUPOBAHHOI'O TI0/IX0/1a, Pa3HOYPOBHETO

1 ipo0IeMHOr0 00yUYeHHsI, COBpEMEHHbBIE HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

CucremMa oueHUBaHUA 00Y4aIOUIUXCH

OueHka yCTHBIX OTBETOB
1. YCTHBIN OTBET OLICHUBAETCS OTMETKOM «5), €Clu yJyaliuncs:

— IIOJIHO PACKpBUI COJAEPKAHNE MaTepuana B 00beMe, NpeayCMOTPEHHOM NIPOrpaMMoi U
y4eOHUKOM;

- M3JI0XKNUIT Marcpurain rpaMOTHBIM SA3BIKOM B OHpG}IGJ’IGHHOﬁ JIOTHYCSCKOM
MMOCICA0BATCIIBHOCTH, TOYHO UCIIOJIB3YA CIICHUAIIBHYIO TEPMHUHOJIOTMIO U CUMBOJIUKY

— IPaBUJILHO BBITIOJIHUI PUCYHKH, YEPTEKH, IPpaQUKH, CONYTCTBYIOIINE OTBETY;

— IIOKa3ajl YMCHHEC HWLUIIOCTPUPOBATE TCOPCTUYCCKUE IIO0JOXKCECHUA KOHKPETHBIMU
npuMepamMu, IPUMCHATD UX B HOBOM CUTyallu IIPH BBIITOJIHCHUHN ITPAKTHYCCKOI'O 3aIaHUA

— TPOAEMOHCTPUPOBAT YCBOCHHE paHEE W3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpPMUPOBAHHOCTh U YCTOWYMBOCTH UCIIOJIB3YEMbIX IPU OTBETE YMEHUN U HABBIKOB;

— OTBEYAJI CAMOCTOATENLHO 0€e3 HaBOJAIIKUX BOIIPOCOB YUUTCIIA;

— BO3MOJKHBI OJJHA-AB€ HETOYHOCTHU ITPU OCBCIICHHHN BTOPOCTCIICHHBLIX BOIIPOCOB HMJIM B
PUCYHKAX, YCPTEC)KAX U T.A., KOTOPBIC YUCHUK JICTKO HUCIIPABUJI 110 3aMCYAHUIO YUHUTCIIA.

2. OTBeT OLICHUBACTCA OTMETKOM «4», €CJIM OH YHOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha
OTMCTKY «5», HO IIpH 5TOM UMECT OAWH U3 HCAOCTATKOB!:

— B U3JIOKCHUHU NOITYHICHbI HeOOJIbIIINE Hp06eHBI, HC MCKA3UBIIUEC COACPKAHNEC OTBCTA,

— JAOINYHICHbI OJWH-ABA HCAOYCTAa HPHU OCBCHICHUHU OCHOBHOT'O COACPIKAHUSA OTBCTA,
HCIIPABJICHHBIC ITOCJIC 3aMCYaHUs YUUTCIIA,

— JIOMyIIEHbl OIMOKa MM Oojiee JIByX HEIOYETOB NPHU OCBELICHWU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B DPHUCYHKax, 4epTeXkax M T.[., JETKO HCIPABICHHBIX [0 3aMEYaHUIO
yUUTENs.

3. OrmeTKa «3» CTaBHUTCS B CJICOAYIOIIUX CIIydasaXx:

— HCIIOJIHO WJIKM HCHOCIICAOBATCIBHO PACKPBITO COACPKAHUC MATCpHaJla, HO IMOKAa3aHO
o6mee IIOHUMAHHUC BOIIpOCa MU MNPOACMOHCTPUPOBAHBI YMCHUSA, IAOCTATOYHBIC JIA



JAJIbHENIIEr0 YCBOEHUS IPOrpaMMHOI0 MaTepUaa;

— HWMCJIUCH 3aTPpyAHCHHUA WM JOIIYUICHBI omInOK1 B OIPCACIICHUN HOHHTHﬁ,
HUCIIOJIb30BaHHUH CHCI_IPIaJIBHOfI TCPMUHOJIOTUH, YCPTCIKAX, BBIKIIAJKAX, HCIPABJIICHHBIC
IIOCJIC HCCKOJIBKHUX HABOJAIINX BOIIPOCOB YUUTCIIA,

— YYaIlMKCs HE CIIPABUJICS C IPUMEHEHHUEM TEOPUHU B HOBOW CUTYAlLlMH MPYU BBITOJTHEHUHN
MPAKTUYECKOTO 3aJIJaHUs, HO BBIMOJIHII 3aJaHUsl 0013aTE€ILHOTO YPOBHS CIOXKHOCTHU T10
JTAaHHOU TEeME;

— [IPpH 3HAHUH TCOPECTUYCCKOTO MaTCpHraJia BbISABJICHA HEJOCTATOYHAA C(l)OpMI/IpOBaHHOCTB
OCHOBHBIX YMGHI/Iﬁ 1 HAaBBIKOB.

4. OT™MeTKa «2)» CTaBUTCS B CICIYIONIUX CIydasiX:
— HE pacKpbITO OCHOBHOE COJIEpKaHUE YUYEOHOT 0 MaTepuaa;

— oOHapy’>KeHO HE3HAHWE WM HETIOHUMAaHHE YJYaIyuMcsl O0JIbIIIEH U HauOOIbIIIeH YacTH
y4eOHOro Marepuana;

— JIOMyIIeHbl OMIMOKM B OMNPENENICHUU TOHSATHM, NpPU HCIONb30BAaHUM CHELHATbLHOM
TEPMHUHOJIOTHH, B PHUCYHKax, depTexax WIM B rpadukax, B BBIKIAJKaX, KOTOpbIe He
HCIIPABIIEHBI I10CJI€ HECKOIBKUX HABOAAIIMX BOIIPOCOB YUUTEIIA.

5. OT™MeTKka «1» cTaBUTCA B cllydae, eCiu:

— y4daImuics OTKa3alcs OT OTBeTa 6€3 00bsICHEHUsI IPUYHH.

OueHka KOHTPOJBHBIX H CAMOCTOSITEIbHBIX MUCHbMEHHBIX PadoT.
Ounenka "5" craBuUTCS, €CJIM YYEHUK:

. BBITIOJTHIIT paboTy 0€3 OMMOOK U HEAOUYETOB B TPEOYEMOM Ha «OTIMYHO» 00BbEME;
. JOMYCTHII He 00Jiee OJIHOTO HeloveTa B TpeOyeMOM Ha «OTIUYHO» 00beMe;
Ounenka "4" cTaBUTCH, €CJIH YYCHHK BBINOJHHI Pa00Ty OJHOCTBIO, HO JOIYCTHJI B Heil:

. He OoJiee OJHOM HErpy0oil OMIMOKU M OJHOTO HeJoYeTa B TPeOyeMOM Ha «OTIHUYHOY»
o0BeME;
. Wwin He 0oJiee TPEeX HEJOYETOB B TPEOYEeMOM Ha «OTIMYHO» 00beMe.

Ounenka "3" craBuTCsl, €CJIM YYCHUK NPABHJIbHO BBIIOJHUJI He MeHee IOJIOBHHBI PadoThI
WJIH JONYCTHJI:

. He OoJiee IBYX IpyObIX OMIHMOOK B TpeOyeMOM Ha «OTIMYHO» 00BEME;

WM He Oojee oAHOM Tpy0oil U 0HOI HErpyOOi OIMOKU M OHOTO HE0YEeTa;
WK He OoJiee IBYX-TpeX HerpyObIX OLIMOOK;

WM OJTHOW HEerpyOol OIIMOKHU U TPEX HEJAOUETOB;

WIH TIPU OTCYTCTBUH OIINOOK, HO MPU HAJTMYUH YETHIPEX-TIATH HEJJOYETOB.
Ounenka "2" craBuTCs, €CIH YUYCHHUK:



® JIOMYCTHJI YHCIIO OIMMOOK ¥ HEAOYETOB MPEBOCXOAAIIEE HOPMY, TPH KOTOPOU MOXKET OBITh
BBICTaBJIeHA o1leHKa "3";
® WJIU €CIIM IPABWILHO BBITIOIHUI MEHEE TIOJIOBHHBI PA0OTHI.
OtMeTKa «1)» cTaBUTCH, €CJIN:

e paboTa Mokasaja I0JIHOE OTCYTCTBUE Y yyalllerocs o0s3aTeabHbIX 3HAHUM U YMEHUM 10
IIPOBEPSEMOM TeMe WM 3HaYUTENIbHAs YacThb paOOThI BHINOJIHEHA HE CAMOCTOSITENIBHO.
Kpurtepuu BbicTaB/IeHHS OLIEHOK 32 POBEPOYHbIE TECTHI.

1. Kpurepuu BbICTaBJIEHUS OLIEHOK 3a TECT

e Bpewms BbInoHEHUS paOOTHI: HA YCMOTPEHHE YUUTEIIS.

e Omenka «5» - 100 — 90% mnpaBwIBbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» -
MeHee 50% npaBUIIbHBIX OTBETOB.

[

OBLIASA KIIACCUPUKALIUA OLINBOK
I'pyObiMH cunTarOTCsl OIUIMOKH:

® HE3HAHWE ONPEJCIICHUS OCHOBHBIX TOHSTHI, 3aKOHOB, NMPaBWJI, OCHOBHBIX IOJIOKEHUH
TeopuH, He3HaHuE (HOPMYJI, OOLIESTTPUHSATHIX CHMBOJIOB 0003HAYEHUH BEIMUNH, STUHUI] KX
U3MEpEHUS;
HE3HAHWE HAUMCHOBAHWH SIMHHI] N3MEPECHHUS;
HEYMEHHUE BBIJICIUTh B OTBETE IJIABHOE;
HEYMEHHUE MPUMEHATH 3HAHUS, AJITOPUTMBI JJIs PEIICHUS 33714,
HEYMEHHUE JIeNaTh BHIBOIBI M 0000IIECHNS;
HEYMEHHUE YUTATh U CTPOUTH I'papuKu;
MOTEPS] KOPHS WJIA COXPAaHEHHUE MMOCTOPOHHET0 KOPHS;
otOpaceiBaHre 0€3 0OBSICHEHUH OJTHOTO U3 HUX;
® pPaBHO3HAYHBIC UM OIIUOKU;
® BEIYMCIHUTEILHBIE OLIMOKH, €CIIU OHH HE SBJISTIOTCS OIMCKOI;
e JIOTMYECKHE OIIMOKH.
K HerpyObIM omin0kam cJjieayer OTHeCTH:

® HETOYHOCTHh (POPMYJIMPOBOK, OMpPENEICHUN, MOHATUH, TEOpUH, BbI3BaHHAsI HEMOIHOTOM
O0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAENIEMOro MOHATHS WM 3aMEHOM OJHOTO - JIBYX W3
3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTH Ipaduka;

® HEPALMOHAIBHBIN METOJ] pELICHUS 3aJa4M WU HEIOCTATOYHO MPOJTYyMAaHHbIH IJIaH OTBETA
(HapyIIeHue JIOTUKH, TOJIMEHA OT/ICIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIEHHBIMU);

e HepalHoHaJIbHbIE METOIBI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYPOIA;

e HEyMEHHE peliaTh 3a/1a4u, BHITOIHATh 3aJaHUs B 00IIEM BUJIE.

Henouyeramu ABISIOTCS:

e HepalMOoHAIbHbIE IPUEMBbl BRIYUCIECHUN U Tpeo0pa3oBaHmii;
e HeOpe)KHOe BBINOJIHEHHUE 3aMucei, uepTexeil, cxem, rpadukoB.

I'padpuk KOHTPOIBLHBIX padoT reomerpust 7 Kiace

Ne
n/m
1 «IIpocreiinue reomerpudeckie GUTypbl U UX CBOHCTBAY 1

Tema KOHTPOJIBLHOM pabOTHI 4EeTBEPTH




2 «TpeyronbHUKN» 2
3 « ITapannenbHble npsMbie. CyMMa yIJI0B TPEYTOJIbHUKA 3
4 « OKpy>KHOCTb M Kpyr. I'eomeTpryecKkue NoCTpOeHUs» 4
I'padpuk KoHTpPOIBLHBIX padoT Mo reomeTpuu § Kiaace
Ne Tema KOHTPOJILHOW paboThI 4eTBepPTh
1 | «IlapannenorpaMM U €ero BUAbI 1
2 | «Cpennsas nuHUA TpeyroibHuUKa. Tpanerms. OnucaHHas U BOUCAHHAS 2
OKPY’KHOCTHU YEThIPEXYT'OJbHUKA ».
3 | «Teopema Paneca. [Tpu3Haku mo100Hs TPEYTOITHHUKOBY. 3
4 | «MeTrpuyeckre COOTHOIICHUS B MIPSMOYTOJILHOM TpeyroibpHuke. Teopema | 3
[Tudaropa»
5 | «Tpuronomerpuueckue GyHKIIMH OCTPOTO yria NpsiMOyTroJIbHOI0 4
TpeyrojbHUKa. Perienne npsMoyrojibHbIX TPEYTOJIbHUKOB)
I'pa¢guk KOHTPOJIBLHBIX padoT Mo reomMeTpuu 9 Kiace
Tema KOHTPOJIBHOHN PabOTHI YETBEPTH
KonTponbnas pabora Nel no teme: «Pemnienne TpeyroabHUKOBY 1
KonTponbHas pabota Ne2 no teme: «IIpaBuibHble MHOTOYTOJIBHUKI 2
KontponbHas padota Ne2 o teme: «/[ekapToBbI KOOpAMHATHD) 3
Kontponbnas padota Ne3 mo teme: «BekTops» 3
KontposbHas padota Ned4 o teme: «I'eomeTpruueckue npeodpa3oBaHMUs 4




Il. Y4yeOHo-MeTonMYeckoe W HWHPOPMALMOHHOE OCHAaIleHHe 00pa30BaTeIbHOIO
npouecca

HOpMaTHBHLIe AOKYMEHTBI

l.®enepanbHbli  FOCYAApCTBEHHBIM  00Opa3oBaTENbHBIM  CTAaHAAPT OCHOBHOTO  OOWIETo
oOpa3oBaHMsI.

2. [IpumepHbIe mporpaMMbl OCHOBHOI'O 00111€r0 00pazoBanus. MaremaTuka.(CTaH1apThl BTOPOIro
nokosnenus.) — M.: [Ipocsemenne, 2010.

3. Maremarwuka: mporpammsl:5-9 knaccsl/ A.I.Mepaisk, B.b.ITononckwnii, M.C.Slkup, E.B.Bytiko
(Anroputm ycnexa)M.:Benrtana-I"pad, 2013.

yqeﬁHO'MeTOJII/I‘IeCKI/Iﬁ KOMIIJIEKT

1. Teomerpus: 7 kmacc: y4YeOHHMK [UIsl  ydamuxcst 00I1eoOpa3oBaTEeNbHBIX — IIKOJ/

A.I''Mep3zmsik, B.b.ITomorckuii, M.C.Axup.- M:Benrana-I'pad,2012.

2. Teomerpus: 7 KJacc: TUIAKTHICCKHE MaTepHaITbl: COOPHUK 3a/1ad M KOHTPOJIBHBIX padoT/

A.I''Mep3zmsik, B.b.ITomorckuii, M.C. Axup.- M:Benrana-I'pad,2013.

3. T'eomerpus: 7 xknacc: paboune Terpaau Nel,2/ A.I'.Mep3nsk, B.b.Ilomonckuii, M.C. fAxup.-
M:BenTana-I'pad,2013.

4. Teomerpus: 7 knacc: metoaudeckoe mocooue/E.B.byiko, A.I'.Mep3nsk, B.b.ITononckuit,

M.C.Axup.- M:Benrtana-I'pad,2013.

5. T'eomerpus: 8 Kmacc: ydeOHMK I ydYammuxcs 00mieoO0pa3oBaTeIbHBIX  IIKOJ/

A.I''Mep3zmsik, B.b.ITomorckuii, M.C.Axup.- M:Benrana-I'pad,2013.

6. T'eomerpusi: 8 Kiacc: AUIAKTUYECKHE MaTepHaIIbl: COOPHUK 3a/1a4 U KOHTPOJbHBIX padboT/

A.I".'Mep3mnsx, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pa,2013.

7. Teomerpusi: 8 knacc: pabouune terpanu Nel,2/ A.I'."Mepansik, B.b.ITononckuii, M.C. Sxup.-
M:Benrana-I'pa,2013.

8. T'eomerpus: 8 knacc: Mmetoauueckoe nocobue/E.B.bynko, A.I'.Mep3msk, B.b.Ilononckui,

M.C.Axup.- M:Benrana-I'pad,2013.

9. Teomerpus: 9 xmacc: y4eOHMK s ydYaluxcs oOmeoO0pa3oBaTeIbHBIX — IIKOJ/

A.I''Mep3nsx, B.b.ITononckuit, M.C.Skup.- M:Benrana-I'pa,2014.

10. FCOMeTpI/IHZ 9 xiacc: AUTAKTUYCCKHUEC MAaTCPUAJIbI: C60pHI/IK 3ala4 1 KOHTPOJIbHBIX pa60T/

A.I''Mep3nsk, B.b.ITononckuit, M.C.Skup.- M:Benrana-I"pa,2014.



11. T'eometpus: 9 xnacc: padoune Terpaau Nel,2/ A.I'.Mep3zinsk, B.b.ITonouckuii, M.C. SIkup.-
M:Benrana-I'pad,2014.

12. T'eometpust: 9 kiacc: meroaudeckoe mocodue/E.B.bymko, A.I'.Mep3isk, B.b.ITonoHckui,

M.C.Axup.- M:Benrana-I'pad,2014.
CnpaBoyHble MOCOOUsI, HAYYHO-TIONYJISIPHAsl U HCTOPUYECKAs JIUTepaTypa
1. baspun W,U,, ®pubyc E.A. Crapunnsie 3anaun. — M: [Ipocseuienue, 1994.

2. Taspwiosa T.J[. 3anumarensHas MaTemaTHka : 5-11 kmaccel. — Bonrorpaa: Yuutens,

2008.
3. Jlesurac I'.I'. Hecranmaptasie 3agaun no matemaruke. — M.: MJIEKCA, 2007

4. @apkoB A.B. Maremarnueckue oaumnuaabl B mkone: 5-11 kmaceel. — M.:Alipuc-

[Ipecc, 2005.
5.http://www.kvant.info/ XXypuan «KauTt»
6.1Tnayrun JI.®. 3a crpanuniamu yueOHuka anredpsl. — M. : [Ipocsemenue, 2010

7.T'ycee B.A. CoOopauk 3amad mo reoMeTpuu:5-9 xkmaccel.-M:OHukc 21 BeK:Mup wu

obpazoBanne,2005
8.Iloia JIx.Kak pemars 3anauy? — M.:IIpocsemenue, 1975.

9. Wapeirun N.®@.,Epranxuea JI.H. Harnsanas reomerpust. — M.:MHUPOC, 1995.

IleuaTHbIEe MOCOOUS

1. TaGauie! Mo reoMeTpuu i 7-9 KaccoB.

2. TlopTpeTsl BbLAAIOIIUXCS IEATENEeH MaTEMATHKH.



